SEPTEMBER 1999

&

/bans

BMP
Retrofit
Pilot Program

OPERATION
MAINTENANCE
AND
MONITORING PLAN
DISTRICT 7

VOLUME | -GUIDANCE FOR

PREPARING SITE SPECIFIC PLANS
Caltrans Document I.D. CTSW-RT-99-052

Prepared For:

California Department of Transportation
CALTRANS ENVIRONMENTAL PROGRAM
1120 N. St., MS 27
Sacramento, CA 95814
P.O. Box 942874, MS 27
Sacramento, CA 94274-0001



TABLE OF CONTENTS

Section Page
| LOINTRODUCTION ...oooeoooiiisceests st ssesssssssssssssssss s ssessssssssssssssssssessseees 1-1 |

1.1 Scope and PUrpoSe Of PrOgram........ccccoveeirieeneeie et sre s s 1-1

[[T-Z TRESEATCIN O] ECTIVES. ... eouwowoweeeseeseseerneeeseeneereeseeseserereeereeseeseeseereeserereereerserseeses 1-3]

(I3 Programmatic Requirements 1-31
1.3.1 Governing Documents and Regulations............cccocvevueeeeneeresceeseese e 1-4

1.3.2 Federal Stormwater PrOgrams........ccceeceeeeneeiiesiesieeniesee e see e ssee e sseeneas 1-4

1.3.3 State Stormwater Management Programs..........ccceceeeveeennieennieesseee e 1-4

1.34 JurSidictional ISSUES.....c.euceeiieiiiiiiiiiiese s, 1-5

1.4 SChEdUIE @NA COSL......c.eeieriisie sttt sttt s renne s 1-5

Z. 8 POS-CONSITUCT ON TTIODECUON .....ueeoveevsemesssesssnessessnssnesseensessnesserseesseesseeseesseesnrseeses 20 |
241 INSPECLION FIEOUENCY ....eeeveeeeeieeieeeeesieetestee e eeesseesseeee e e se e sreenseeneesneenes 2-3
2.4.2  CheckliStS fOr INSPECIONS. ....c.eeivieeieeeeeeeee e 2-4

PR e 2-4 |
2.5.1 AESthetiC MaNIENANCE........oeeeiiiieiiee et e s e sabeee s 2-4
2.5.2 Functional MaiNtENANCE..........c..eeeeuieicriieeetieeectieeeetieeeteeeeeeeeeveeeereeeeereeesreeeeas 2-7

I S o T s L — 2-8 |
2.6.1 Extended Detention BASINS.........cceeiceieiiieeeeiieeeeieeeeeeeeseeesesseessssesssseessesenns 2-9
2.6.2 Infiltration BasinSand TreNChES.......c..eevviiviiie e 2-9
2.6.3 Biolfiltration Strips and SWal€S.........cccvecereereeie e 2-11
2.6.4 MEAIAFIES. ... e b e e s abaee s 2-11
A SR TS 110 [ T = SR 2-12
2.6.6  OIl/WaLer SEPArAOrS.......ceiueiueeiteeiie e sieeeesee st seesreestesee e e sseseesseessesseesseeneas 2-12
2.6.7 Multi-Chambered Treatment TraiNS.......cccveeceeeeieeeeciie e sreee s 2-12
2.6.8 Continuous Deflective Separation (CDS) UNitS.......ccevvveereninneeneseeneee, 2-13
2.6.9 DrainInlet INSEMS ...ooieeiiieiiiieiiiieiiiie i 2-14

2.8 Recommendions 0N Sediment TeSHING.......coveeieree e 2-17
2.8.2 Recommendations on Disposal of Stormwater ...........cccveveervevereenieeceeseenen. 2-17



TABLE OF CONTENTS (continued)

2.9 Caltrans Drain Inlet Cleaning Program ..........cccceeeeeeieenesieeseese e eee s 2-18
2.10 Vegetation ManagemeNt ..........ccoeeuereererieseesesee e e see e see s sre s see s seesseees 2-18
2.10.1 Management for Optimal BMP Performance..........cccceevvveevieniesceenesceeseenn, 2-18
2.10.2 Management for Optimal Vector Control............occeverieneeniininneereeeceee, 2-19
2.11 Costsof Stormwater Facility Operation and Maintenance............cccecveeeereereennnne. 2-20
V2200 N - 11 1 oo SRR 2-22
2.12.1 Inspector TrainNiNg Prograim ........ccccceeieeiieseeseeseeseeseesseesseesseseesseessesessseenees 2-22
2.12.2 Maintenance TraiNiNg Program .........c.ccoceeeereeieneeniesiee e see e 2-23
3.0VECTOR CONTROL MANAGEMENT ..oiitiieieieieeresie et 31
[ 3.LAppIicabie Laws, RegUIaNons and AQTEOIMENIS .....oooerwceressn e eessnsnesenensnsnens 3T |
.Z Vector an ONITOTTN0 e eeeeereeeeeeesersereereereereereseessssrsessersereereeseeseessessesresresreesees 31 ]
3.21 Mosguito and Midge MONITOIING.......ccueuereereerieseesieeeesee e e ee e 3-1
3.2.2 Vertebrate Vector MONITOING ......ccooeereriierieseeniesee e 3-2
arte 1 Strateqie ;
TG T R & 0172 Tor= oo 11 (o S 3-6
3.3.2 BiologiCal CONLIOL........ccciiieriiiieeieeee e 3-8
3.3.3  ChemicCal CONLrOl ........cccoiviiiiriiie st s 3-8
3.3.4 Threshold Criteriaand Treatment GUIdEINES..........ccceeveriereeieseesee e 39
[ 3.4 Data Collection and ANalYSIS .......cooceeiiiiiiiiesesesee e 3-10 |
I S R D T- v L o | 1= 1] o [ PSSR 3-10
3.4.2 DataManagemMeNnt.........cooceiiiiiiiiiee i 3-10
B3 ANBIYSIS ot et r e nae e 3-10
A4 1AENETICAION .....ccuiieiieieiieieieeee ettt sre e 3-12
| 35 REFEIENCES. ... oo 3-12 |
4.0 HEALTH AND SAFETY PLANS ..ottt 4-1
R I oIS = PSR 4-2
A2 WOTKES SAFELY ..ottt sttt sttt e ae et e st e sreenne e 4-2
4.2.1 Safety Issues During Maintenance INSPeCtion...........ccvceveeeeveeneseeseeseeseeenn 4-2
4.2.2 Safety Issues During Maintenance and Monitoring Activities.........c...c.c...... 4-4
5.0 SAMPLING AND ANALYSISPLAN .....cctitiiiieeeeeeseee et aneas 5-1
5.1 ProjeCt Par@MELErS ........coceeiieie ettt e et e e sre et e neenneenaennee e 5-1
5.1.1 Defining a Successfully Monitored EVent ...........cccoveeveneenenie e 5-1
5.1.2 Criteriafor MObIlIZatioN.........cccoiiiiiiiiieeere e 5-1
5.2 Constituent Selection and Analytical Method ... 5-2
5,21 CONSLTUBNES ..o.viiviriiriieiieieie ettt sttt st sb e sb st sa et e b nreas 5-2
5.2.2 Analytical MEthOUS.........cocoiiiiieie e e 5-2
5.2.3 Sediment CharaCteriZation...........coerereririieiierie e 5-2
5.3 Selection of Sampling Methods and EQUIPMENL...........ccccoiiieiininneeeeee e 5-4
5.3.1 Sample Collection Methods...........cccovveiiieenicie e 5-4
5.3.2 Flow Measurement EQUIPMENT ..........cooeriiienene e 5-6



TABLE OF CONTENTS (continued)

5.3.3 DataManagemMeNnt .........cooceiiiiiiiiiee i e 5-8
5.3.4 Bottle and Equipment Cleaning........ccoceeuereererieneenienie e e 5-8
o3 I =1 1 oo S 5-8
54.1 Review Sampling Plan and Health and Safety Plan ..........ccccoooveieiinenen. 5-8
5.4.2 Classroom TraiNiNg SESSION .......cceeeerreeiueeeesieesiesseesseesseseessesssesseessesssesseesees 5-9
54.3 Field Training/Sampling SIMUIBLION .........cccoiiriiiienieneee e 5-11
5.5 Preparation and LOGISHICS......cccuiiieiiieieiieriece e ee et sne e 5-11
551 Weather TraCking ......cccoceeririerieiie et s sne e 5-11
552 StOrmM ACHON LEVEIS ...t 5-12
5.5.3 COMMUNICALIONS ......cceiiiieiiiienieeiiesieesieeiesiee e seesreesteseesseessesneesseessesseesseeneas 5-12
5.5.4 Ordering Sampling BOIES .........ccceveeiieeeeece e 5-12
555 SampleBottle Labeling .......cccooiriiiiiiieieeeeee e 5-15
55.6 Field EQUIpMENt Preparalion ...........cccceecueeeeseeieseesieeeeseesieseesseessesessseenens 5-15
5.5.7 Mobilization of FIeld Craws.........cocoiiriinieneee e 5-17
5.5.8 Programming Automated EqQUIPMENt .........ccccveieveereee e 5-17
55.9 OVverlapping SLOMMS........cooiiieiieiesie et eas 5-18
5.6 Laboratory Sample Preparation and Analytical Methods...........ccccceveevvecenecciennnene 5-18
56.1 PreSampling Preparalions...........ccoeereeienienesiie e s 5-18
5.6.2 Sample Storage Handling Prior to ANAlYSIS......cccoceveeeeneeneeie e 5.20
5.6.3 Laboratory Data Package Deliverables...........ccooieiiiiiienine e, 5-21
5.7 SAMPIE CUSLOAY .....ceveeeieeiiesieeieeeesteeaeseeste et e s e te e sre e seeseesseestesseesseeseeneenseensnsneenns 5-22
5.8 Groundwater MONITOMNG ......ccveeeerieeieseesieeie et see e sre et s sreesse e sreeeesaee e 5-24
581 APPHCADIE BIVIPS........coiieeeeese ettt 5-24
5.8.2 Sampling FrEQUENCY .......cooeiieiiiiieiiesieeie ettt 5-24
5.8.3 Sampling Equipment and Methods............cccooveveviericce e 5-24
584 Sample Handling .......ccooeeiiiiiieie e 5-25
5.85 Analytical CONSLTUENLS.........cceiieierieieeie e ee e se e sre e e 5-25
5.9 EMpIirical ODSEIVALIONS.........cccuiiiiiieie et 5-26
5.90. 1 PUIMPOSE......eeiiitiieiiie ettt ettt ettt st e st e st e e sss e e s nns e e e nnneesbneesnneenas 5-26
5.9.2 Parameters and Guidelines for Storm and Dry Weather Observations.......... 5-26
5.9.3 BMP SpecifiC CheCKIISIS.....coiiiiiiiriereeee e 5-29
5.10 Quality Assurance/Quality Control Data Evaluation.............ccccccveveeeieeieeciieesneee, 5-29
5.11 Quality Assurance/Quality CONLIOl .........ccccveeereeiereereee e 5-30
5.12 Documentation and Reporting REQUITEMENTS..........cooeeieriereerienee e 5-30
| 6.0 PROGRAM DOCUMENTATION ..ottt eeeesseeeeeeseesseseessesesseseeens 6-1 |
[ YL Te = T R TG, o L 1= 6-1
6.1.1  SIOrMWAELES DELA .....eooiueiiiieeieieiiee et saee e 6-1
6.1.2 BMP OPEIELIONS .....cceeivieiieiieiieeiie e e ete e se e e sse e sre e te e sseenseeseesneenes 6-1
6.1.3 BMP and Site MaiNtENANCE ........ccereeiieriiniesiee e 6-2
6.1.4 Design and Construction EValuation ............cccceeevveereecesieesesie e 6-2
B.1.5  COSt SUMIM@IY ......eiiiiiiiieiteeeee ettt e e sse e se e s aeesr e e saeeeneesseesnneeas 6-2
6.2 Recommendations for Next-Y ear Program ..........ccccccceeveereeneesnseeseensesseessesseesneens 6-2
6.3 Final Report and Benefit ASSESSMENT .......coiiiiieiire e 6-3



TABLE OF CONTENTS (continued)

APPENDICES-SUPPORTING INFORMATION

B-2 Malntenance Inspection Forms |

B-3  Maintenance Interval Document

C-1 CaliforniaHealth & Safety Code; Division 3. Pest Abatement Mosquito Abatement
Districts or Vector Control Districts

C-2 CdliforniaHealth & Safety Code, Section 2270-2294 |

C-3 0.1 Methods of Mosquito and Midge Monitoring
0.2 Maor Chemical Vector Control Methods

D-I Code of Safe Operating Practices |

D-2  Protection of Workers

D-3  Maintenance Areas of Responsibilities

E-1 Constltuents to monltor for each BMP typet+

Mg ACVities RequiTed per BVP TYpe |

D
E-3 Cdltrans Statewide Data Management Plan-Data Reporting and Database (Technic

Memorandum)
F Estimating Pollutant Loadings and BMP Efficiency
LIST OF FIGURES
Figure Page
1.1 Organization of the OMM Plan ........cccveiiiieiieeceseee e 1-8
51 Classroom Stormwater Training Session OUtling..........ccvceveeieneneecienene 5-10
52 Storm Action Levelsfor BMP Facilities with Large Drainages.................... 5-13
5.3 Telephone Tree EXample......o.oo e 5-14
54 Field Equipment CheCKIiSt.........cooueieeiceseee e 5-16

Vi




—
&
(¢

LIST OF TABLES

Page
List of BMP Projects Under Stipulation..........cccooveveeieeneeiesee e eee e 1-2
(€T 0T = I o] o o= SRR 1-7
Equipment Needed for MaintenanCe ...........ccccvveeveevieeeeseese e 2-15
Equipment Need for Inspection and Maintenance............ccccceveeeveereeneeseenne. 2-15
Cost Estimates and Ranges for Maintenance Items...........ccocvevveceenecieesnene, 2-21
Disease-Bearing Vertebrate VECOrsS.........cooeveieinerneneseeesee e 3-3
Probable Vertebrate Vectors at BMP Projects........ccoovevevvevecceseere e, 3-3
Recommended Vertebrate Traps.......coovoeeieeieneeneeseeesee e 34
SLOMMWEALEY IMTBETTX ...ttt sttt nre s 5-3
Selected Analytical Constituents for Baseline Groundwater Monitoring .....5-25

vii



BMP Retrofit Pilot Program

c Operation, Maintenance and Monitoring Plan
Volume |, Caltrans District 7

Galbrans Introduction
September 1999

1.0 INTRODUCTION

1.1 Scopeand Purpose of Program

The Caltrans Best Management Practice (BMP) Retrofit Pilot Program is a comprehensive water
quality monitoring study to evaluate the constituent removal efficiency, technical feasibility, and
costs of constructing and maintaining Best Management Practices (BMPs). The program will
include detailed records of siting, design, construction, and operational and maintenance issues
and problems. A significant result of the program will be a benefits assessment program includ-
ing detailed documentation of the process of designing, building, operating, and maintaining each
of the retrofit devices. The primary focus will be on documenting operational problems and pro-
cedures, determining solutions to such problems, and on documenting operational procedures
that promote or maintain the effectiveness of the BMP, thus allowing Caltrans to develop accu-
rate cost estimates for potential statewide BMP deployment.

This volume provides guidance for the preparation of site-specific BMP Operation, Maintenance
and Monitoring (OMM) procedures for monitoring and assessing benefits resulting from imple-
mentation of selected stormwater treatment devices into portions of existing Caltrans drainage
systems in Los Angeles County District 7. Specific procedures for inspection and maintenance,
vector control, health and safety, storm monitoring, and program documentation will be devel-
oped according to the guidelines in this document.

Caltrans has undertaken projects in District 7 at sites selected based on technical evauations;
sites were chosen relative to appropriateness to the BMPs to be evaluated. Primary emphasis is
on sites within a target watershed as defined in Retrofit Pilot Program Scoping Sudy (RBF,
1998) and Composite Sting Study, District 7 (RBF, 1998).

General project criteriaare:

Determine the feasibility of design, construction and maintenance of the selected BMPs.
Evaluate the performance and potential benefits of the selected BMPsin removing awide
range of constituents of concern in highway stormwater runoff.

Evaluate the frequency and magnitude of operational problems associated with mainte-
nance of the structures and maintenance and safety concerns specific to transportation fa-
cilities.

Identify operational problems and suggest solutions.

Document procedures that were determined to be beneficia or detrimental in maintain-
ing the effectiveness of each BMP.
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Tablel.1 List of BMP Projects Under Stipulation
Site District BMP Type Project/Site

(\[o}

1.  I-5Manchester Ave 11-S Extended Detention Basin PRJ1#1

2. |-5/Palomar Airport Rd. 11-S Biofiltration Swale PRJ1#3

3. Carlshad MS 11-S Biofiltration Strip/Infiltration Trench PRJ2!1,2

4. SR-78/Melrose Dr. 11-S Biofiltration Swale PRJI2#3

5. I-5/LaCosta Ave. Blvd. 11-S Infiltration Basin PRJ3#2

6. Escondido MS 11-S Media Sand Filter PRJI5#2

7.  I-5/SR-78 P&R 11-S Media Sand Filter PRJ5#3

8. I-5/LaCostaAve. Blvd. P&R | 11-S Media Sand Filter PRJ5#3

9. Kearney MesaMS 11-S Perlite-Zeolite Filter PRJ5#4

10. 1-21- East of Orcas Ave. 7-S Continuous Deflective Separation Unit PRJ1A#1*

11. 210 East of Filmore St. 7-S Continuous Deflective Separation Unit PRJ1A#1*

12. 1-605/SR91 Interchange 7-S Infiltration Basin PRJ1#1

13. AltadenaM$S 7-S Biofiltration Strip and Infiltration Trench PRJ3#1,2

14. 1-605/SR-91 Interchanges 7-S Biofiltration Strip and Swale PRJ3#5

15. CerritosMS 7-S Biofiltration Swale PRJI3#4

16. 1-51/1-605 7-S Biofiltration Swale PRJI3#4

17. 1-605/Del Amo Ave. 7-S Biofiltration Swale PRJI3#7

18. Foothill MS 7-S Biofiltration Swale PRJ3#8

19. LasForesMS 7-S Drain Inlet Insert PRJ3#9

20. Rosemead MS 7-S Drain Inlet Insert PRJ3#10

21. 1-5/1-605/SR-91 Intersection 7-S Extended Detention Basin PRJ2#12

22. 1-605/SR-91 Intersection 7-S Extended Detention Basin PRJI2#2

23. AlamedaMS 7-S Oil/Water Separator PRJ4#

24. Eastern Regional MS 7-S Media Sand Filter PRJ4#2

25. Foothill MS 7-S Media Sand Filter PR#2

26. Termination P&R 7-S Media Sand Filter PR#3

27. Paxton P&R 7-S Media Sand Filter PRM#A*

28. ViaVerde P&R 7-S Multi-Chambered Treatment Train PRJA#8

29. MetroMS 7-S Multi-Chambered Treatment Train PR#T*

30. Lakewood P&R 7-S Multi-Chambered Treatment Train PRJA#6

*Project placed on contingency schedule
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Complete records of design, construction, operation, maintenance and monitoring will be kept as
a part of the pilot program and will be presented in a final report describing the feasibility, per-
formance and operationa characteristics of the projects.

The devices selected for evaluation in the pilot program will be designed, installed, operated, and
maintained at state-of-the-art levels (what is considered to be the best technology and/or practice
available to-date). The document, Operation, Maintenance and Management of Stormwater
Management Systems (Watershed Management Institute and the United States Environmental
Protection Agency, August 1997) has served as a primary guide and reference for the develop-
ment of the maintenance and operation program defined in this manual.

Criteria used in selecting sites for the BMP Retrofit Pilot projects include:

Hydraulic proximity to sensitive receiving waters

Potential for improvements in water quality, including without limitation water quantity
effects

Technical feasibility

Integration with other scheduled activities

Cost effectiveness

1.2 Research Objectives

The BMP Retrofit Pilot Program is being undertaken to evaluate the constituent removal effi-
ciency, technical feasibility, and costs of designing, constructing and maintaining specific BMPs
at specific sites and to assess the benefits of the program. Solutions to problems identified will be
recommended and implemented where possible.

1.3 Programmatic Requirements

The BMP Retrofit Pilot Program is being implemented in response to United States District
Court, Southern District of Stipulation Order, (Civil Action No. 93-6073-ER(JRX)) directing the
Cdlifornia Department of Transportation (Caltrans) to complete construction and post-
construction monitoring of structural BMPs and determine whether and to what extent it is ap-
propriate to implement these BMPs at existing rights-of-way. Plaintiffs are the Natural Re-
sources Defense Council (NRDC), and the Santa Monica Baykeeper, and Terry Tamminen.
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1.3.1 Governing Documents and Regulations

Retrofit Pilot Program Scoping Study, RBF, May 1998

Composite Sting Sudy, District 7, RBF, May 1998

Composite Sting Sudy, District 11, RBF, May 1998

Federal Clean Water Act, 33 U. S. C.

CdiforniaWater Code, Division 7 (Porter-Cologne Act)

Caltrans Storm Water Quality Handbooks, Construction Saff Guide, 1996

Caltrans Storm Water Quality Handbooks, Construction Contractors Guide and
Soecifications, 1996

Caltrans Storm Water Quality Handbooks, Planning and Design Saff Guide, 1996

Water Quality Control Plan for the Los Angeles Basin (Region 4)

Water Quality Control Plan for the San Diego Basin (Region 9)

Operation, Maintenance and Management of Stormwater Management Systems,
Watershed Management Institute and USEPA, August 1997

California Health and Safety Code, Civil Code, Food and Agricultural Code, and
Code of Regulationslisted in Appendix C1. Health and Safety Code Sections
2270-2294

United States District Court, Southern District of California Stipulation Order,
Civil Action No. 93-6073-ER(JRX)

1.3.2 Federal Stormwater Programs

The primary regulation for the District 7 Stipulation Order is the Federal Clean Water Act. Vari-
ous federal programs, including the Clean Water Act, may require the implementation of storm-
water management programs by states, regional, or local governments, or require the implemen-
tation of stormwater BMPs by property owners.

1.3.3 State Stormwater Management Programs

The BMP Retrofit Pilot Program is being implemented in conformance with the genera water
quality objectives in the Water Quality Control Plan for the Los Angeles Basin (Region 4) and San
Diego Basin (Region 9). All Region 4 and 9 water quality objectives satisfy the applicable
requirements of the federal Clean Water Act and the California Water Code, Division 7 (Porter-
Cologne Act). Thisact defines water quality objectives and beneficia uses as.

1-4
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The limits or levels of water quality constituents or characteristics which are established
for the reasonable protection of beneficial uses of water or the prevention of nuisance
within a specific area. (Section 13050(h))

and

Beneficial uses of the waters of the state that may be protected against quality
degradation include, but are not necessarily limited to: domestic, municipal, agricultural
and industrial supply; power generation; recreation; aesthetic enjoyment; navigation;
and preservation and enhancement of fish, wildlife, and other aquatic resources or
preserves. (Section 13050(f))

1.3.4 Jurisdictional Issues

During the site planning process it was determined that none of the BMP locations impact juris-
dictional waters of the U.S,, including special aquatic sites (i.e., wetlands) per the Clean Water
Act. These determinations were made by specialists, subcontracted to the consultants, using
EPA/USACOE guidelines. However, in certain cases jurisdictional authority can extend to
manmade features that exhibit wetland characteristics. The Army Corps of Engineers (ACOE)
defines wetlands as areas that are inundated or saturated by surface or groundwater a a fre-
guency and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions. To determineif an
areais ajurisdictiona wetland, the Army Corps of Engineers looks at vegetation, hydrology and
soils. The California Department of Fish and Game (CDFG) requires the presence of at least one
of these three criteriain order to classify an area as a wetland. The ACOE requires the presence
of al three elements (hydric soils, saturation, and hydrophytic plants). Where the use for which
the manmade feature was created has ceased, and where the feature has taken on wetland charac-
teristics, and where those characteristics are likely to continue in the absence of modifications to
the feature, jurisdiction is likely to be asserted.

1.4 Schedule/Cost

A master schedule has been prepared indicating the timeline for retrofit siting, design, construc-
tion bid, construction, monitoring, and final report. (See Appendix B of the Scoping Study.) Un-
der this 4-yr schedule, monitoring will begin in Fall 1998 for all BMP Retrofit Projects and con-
tinue for 3 yr. During the fourth year, a fina report, including benefits assessment, will be pre-
pared for submittal_to the California State Water Resources Control Board or the Regional Water
Quality Control Board, Los Angeles Region, whichever oversees Caltrans District 7's current
stormwater permit at that time. In addition, a retrofit report although not formally a part of the
BMP Pilot Retrofit Program, will be provided to the Regional Water Quality Control Board as a
summary report for the District 7 Retrofit Pilot Program. A second or contingency schedule has
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been developed indicating monitoring beginning in Fall 1999 rather than Fall 1998. The target
schedule allows for two monitoring seasons, while the contingency schedule covers one monitor-
ing season. Both schedules are consistent with the Stipulation Order requirements. If some pilot
projects are delayed due to unforeseen circumstances, monitoring will proceed according to the
contingency schedule. Caltrans and Plaintiffs to the Stipulation Order will jointly determine at
established decision points which pilot projects will proceed under the contingency schedule.
The decision points are defined as. (1) Upon completion of design and (2) Prior to the start of
monitoring. A formal staging plan defining the decision points and the criteria used to review the
specific pilot project schedule track at each decision point isincluded Appendix D of the Scoping
Sudy.

A detailed project caendar has been prepared to track the: (1) major decision points defined in
the Scoping Sudy; (2) deliverables to the Plaintiffs; and (3) delivery and response dates for work
items to the Plaintiffs. The detailed project calendar is regularly updated and forwarded to Cal-
trans, NRDC, and Santa M onica Baykeeper weekly

OMM costs for the program will be accumulated during the course of monitoring. The OMM
costs will be reported in the retrofit pilot project fina report. The projects were constructed
through bid packages and are being operated by consultants.

15 Organization of the OMM Plan

The OMM s separated into two volumes. Volume | is a guidance document for the preparation
of Volume I, the site-specific BMP OMM procedures. Robert Bein, William Frost and Associ-
ates (RBF) is responsible for preparing Volume I. Volume Il is being prepared by Montgomery
Watson and Associates/Law Crandall (MW/LC) and Brown and Caldwell (BW). MW/LC and
BW are responsible for operating, maintaining, and monitoring the District 7 BMPs

Figure 1.1 Organization of the OMM Plan

Caltrans
BMP Retrofit Program
Operation, Maintenance, and Monitoring Plan

RBF & Associates Montgomery Watson & Associates/ Brown and Caldwell
Volume | Law Crandall Volume I
Volume Il
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This volume of the OMM plan is organized into five subject areas. Sections 2.0, 3.0, and 5.0
provide guidelines for the technical aspects of the program. Health and safety issues are included
in Section 4.0, and the required and suggested supporting documentation is listed in Section 6.0.
General topics are shown in Table 1.2.

Table 1.2 General Topics

Section Topic

2.0 Operation and Maintenance
Governing regulatory and programmatic requirements
Site-specific maintenance program development
Construction and post-construction inspection
I nspection and maintenance after construction
Training for operation and maintenance personnel

3.0 Vector Control Management
Applicable laws and regulations
Vector and pest monitoring
Vector control strategies

4.0 Health and Safety
Worker safety

Traffic safety

5.0 Monitoring, Sampling and Analysis Plan
Constituent selection
Selection of sampling methods and equipment
Equipment installation and maintenance
Laboratory sample preparation and analytical methods

Empirical observations

6.0 Program Documentation
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Supporting documentation for each section is included in appendices referenced in those sections
—i.,e Section 2.0/Appendix B; Section 3.0/Appendix C, etc. Since Section 1.0 requires no sup-
porting documentation, there is no Appendix A. The components of this plan are discussed in
greater detail in their respective sections; however, the basic operations and/or functions of each
element of the plan are briefly discussed here.

Section 2.0 Operation and Maintenance

The objective of this manual is to ensure the necessary maintenance and management of the Cal-
trans Stormwater Pilot Retrofit BMPs.

Inadequate maintenance of stormwater management systems not only leads to reduced perform-
ance but may create conditions that are worse than if the facility had not been constructed. For
example, a neglected dam may fail and release impounded water onto downstream properties; an
eroding swale may be a source of excessive sediment; or a poorly managed constructed wetland
may release harmful levels of nutrients or elevate downstream receiving water temperature.

Standards for stormwater system inspection and maintenance must conform to the reguirements
of the District 7 Stipulation Order and existing agency and government regulations concerning
safety, maintenance and maintenance access, disposal of materials, removal of vegetation and
preservation of flood control system capacity (Operation and Maintenance of Stormwater Man-
agement Systems, 1997).

Stormwater management systems have evolved from conveyance devices to systems that trans-
port and disperse stormwater runoff safely and efficiently. Concern over nonpoint source (NPS)
pollution, flooding, and erosion has resulted in the evolution of modern stormwater systems that
not only convey runoff but also manage it by modifying flow rate, volume, and/or water quality.
These stormwater management systems rely on practices such as infiltration or retention areas,
extended dry or wet detention basins, filters, vegetated swales, and constructed wetlands.

Today's stormwater systems are much more complex than traditional conveyance-only systems
and require a much greater level of effort in design, construction, and maintenance and man-
agement. Although maintenance has always been vital to the effective performance of stormwa-
ter systems, it is especialy so to the successful performance of today’s modern systems. Some
reasons for this increased importance are:

The complexity of modern stormwater management is not only in function or operation but
of the numbers and types of materials used to construct them.

Many stormwater practices achieve management goals through impoundment or storage of
runoff, either temporarily or permanently, instead of conveyance, through the use of dams,
berms, tanks, or chambers. Increased levels of strength and safety required mean a similarly
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increased level of maintenance.

Traditional stormwater conveyances and flood control systems are designed to transport or
impound the runoff from relatively rare storm events, i.e., 25 to 100 yr, and are thus subject
to maximum design conditions infrequently. By contrast, modern stormwater management
systems intended to treat runoff and reduce pollutants and designed to capture smaller, more
frequent rainfall/runoff may experience maximum design conditions several times a year.
This more frequent and repetitive operation at design limits creates more stress, which again
demands greater attention and commitment to proper maintenance and management.

Section 3.0 Vector Control

Mosquito and vector control are issues of concern in southern California metropolitan areas.
Structures that create standing water present opportunities for vectors and other disease-carrying
pests to establish themselves and potentially spread diseases. Organisms that pose the greatest
threat for spreading vector-borne diseases are mosquitoes and vertebrates such as rats, ground
squirrels, skunks, and opossums. Additionally, burrowing rodents such as ground squirrels,
gophers, and voles can damage BMPs that have earthen slopes and floors. The rapid increase in
population in the area and the subsequent addition of new sources of standing water into a
historically dry region creates the potential for disease transmission by mosquitoes and other
organisms that can inhabit stormwater drainage systems, treatment wetlands, and nearly any
unmanaged source of standing water.

For these reasons, once the retrofit projects were constructed and in operation, mosquito and
vector control procedures were developed. A vector control specialist will collaborate in the
preparation of a program to address operation and maintenance procedures to minimize vector
problems at the BMP sites.

The monitoring program will include abatement procedures, if necessary. and will define appro-
priate abatement procedures (if any are required) Plaintiffs will be updated relative to vector
monitoring activities through biweekly reports as well as participate in the formulation of the
program.

Both water control and vegetation management are important to the vector control program. Pro-
active vegetation management — one method of reducing the presence of vectors — is, however,
considered a maintenance function and is discussed in Section 2.0.
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Section 4.0 Health and Safety

A major consideration throughout the BMP Retrofit Pilot Program will be promoting and main-
taining safe work practices through written procedures that control potential physical and/or envi-
ronmental hazards at the various BMP sites.

A hazard is any existing or potential condition in the field which, by itself or by interacting with
other variables, can result in injuries, property damage, and other losses.

A hazardous condition does not have to exist at all timesto be classified as a hazard when
the situation is being evaluated.

A hazardous condition may not result from independent failure of workplace components
but from one BMP site component acting upon or influencing another.

In any maintenance and monitoring activity, personnel, equipment, and materials interact within
the BMP site environment in assessing maintenance requirements and collecting field samples.
By consciously reviewing traffic and worker safety policies and procedures, personnel can con-
duct the maintenance and monitoring activities in the safest possible manner.

All consultants are responsible for health and safety plans for each site for which they are respon-
sible. Guidelines for preparing these health and safety plans are given in Section 4.0 and in Ap-
pendix D of this volume, which contains the Caltrans Code of Safe Operating Practices (July
1991), and Chapter 8, “Protection of Workers’ [revised June 1999] of the Sate of California
Department of Transportation, Maintenance Manual, Volume 1, (June 1998). At a minimum,
these plans will include emergency procedures and contact information. Special attention should
be paid to traffic and worker safety.

Section 5.0 Sampling and Analysis

BMP performance will be evaluated based on water quality monitoring and empirical observa-
tions. Guidelines for water quality monitoring and empirical data collection are provided in Sec-
tion 5.0. Stormwater samples for the appropriate BMPs will be collected to conduct post-
construction analysis of the BMP performance.

The stormwater BMPs will be monitored to determine their effectiveness in removing a wide
range of constituents present in highway runoff. Stormwater samples will be analyzed for the
levels of solids, heavy metals, nutrients, and TPH (total petroleum hydrocarbons) present; sam-
ples from other more specialized controls will be analyzed for the appropriate subsets of these
constituents.
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The crucial task of weather forecasting includes projecting the amount of precipitation forecast
for an impending storm event along with the expected duration of the storm. For the BMP Retro-
fit Pilot Program, this information is necessary (1) to determine whether the storm will produce
sufficient runoff to permit collection of meaningful samples and thus whether to mobilize crews
for sampling a storm event; and (2) to program certain sampling equipment to collect samples at
appropriate intervals so as to not under-fill or over-fill the composite bottles, based on the rain-
fall/runoff amounts expected during the course of the storm.

As stated in the Stipulation Order, the wet or “rainy” season in southern Californiais from Octo-
ber 1 through April 30. Forecast information will be gathered as indicated in Section 5.0 (i.e.
Internet sources). Some useful sources of weather information that can be used to track incoming
storms include:

Internet Addressor Telephone Number

National Weather Service web page www.nws.fsu.edu http://nimbo.wrh.noaa.gov/ Oxnard
Weather Watch Service (619) 223-8163

Continental Weather and Earth Sciences, Inc. | 1-800-THE RAIN

Alert system from Los Angeles County http://www.nwsla.noaa.gov

The Weather Channel and local news sta- Cable TV; broadcast TV

tions

Radar and satellite images downloaded from | The Weather Channel - www.weather.com
Internet sources

The Weather Underground - www.wunderground.com
Weather - www.intellicast.com

During the wet season when the stormwater monitoring program is active, the monitoring task
manager or field coordinator or designee (as designated by the respective consultants) will con-
tinuoudly track weather conditions and potential storms. Stormwater samples for the appropriate
BMPs will be collected to conduct post-construction water quality studies. Stormwater samples
will be collected from up to four storms per year, weather permitting, with a maximum of eight
storms over a 2-yr period. The exception is the extended detention basin at the 1-15/SR-78 inter-
change where 10 storms will be monitored over a 2-yr period. Storms that have intermittent pe-
riods of rainfall will be monitored only during rainfall periods that are not separated by more than
a 2-hour period without rainfall. Storms targeted for sampling will be separated by a minimum of
48 hr.

Monitoring teams will be deployed based on the rainfall requirements needed to generate moni-

torable flows in and out of the pilots. The deployment criteria defines when to chase storms
based on season, storm forecasts, and the current count of successfully monitored storms.
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The deployment season, in which monitoring teams remain "on-call” and fully staffed, will be
restricted to the portion of the year when rainfall is most probable and better predictable. Sum-
mer showers are not seen as predictable events. Dry watersheds and BMPs will retain more wa-
ter, which resultsin less effluent.

The deployment season will start on October 1 and will end after 3 weeks of dry weather where
lessthan 0.2 in. of rainfall occursin Los Angeles County but no sooner than April 1 and no later
than May 31. This approach accommodates wet or dry springs.

The following criteria decreases false starts, while allowing teams to continue to chase storms
based on promising storm forecasts. The criteria should be used for al pilots, regardiess of
drainage area size or land use. A forecast of 0.25 in. of rain is one of the two prerequisites for a
monitoring crew to mobilize for astorm. The second prerequisite is that the forecast is predicted
with at least a 50 percent probability. If the probability is less than 50 percent and a forecast of
less than 0.25 in. of rain (unlikely forecast), crews do not mobilize. If the probability of this pre-
diction is 50 percent or greater but less than 75 percent (marginal forecast) the decision regarding
mobilization is at the discretion of Caltrans. If the probability is 75 percent or greater (probable
forecast) then crews must mobilize. Caveats to the above criteria, e.g., a forecast with less than
0.25in. of rain and a greater than 50 percent probability, are at the discretion of Caltrans.

Twelve aliquots, 75 percent capture and 0.1 in. of rain will serve as general criteriafor defining a
successfully monitored event. However, it will be at the discretion of Caltrans to make the final
determination on whether an event was successful.

When deployment criteriais satisfied and paired samples are successfully obtained for any storm
larger than 0.1 in., the sampling would potentially be considered as a successful event, which
would potentially count towards fulfilling Scoping Sudy requirements.

The determination of which events will be considered successfully monitored (counting towards
the total number of monitored storms required for each BMP) will be based on professional
judgement. Most successful events will involve a minimum of 12 aliquots (samples), 75 percent
capture and a minimum of 0.1 in. of rain. However, in some cases as few as 8 aliquots and 50
percent capture will be sufficient, and in some cases 0.1 in. of rain will be insufficient to trigger
proper BMP functioning.

Once a specific pilot is successfully monitored for the total required storms per the Scoping

Sudy, the decision to further sample that particular pilot will be deferred to Caltrans. No com-
mitment to monitor beyond the terms of the Scoping Sudy can be made at thistime.
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Section 6.0 Documentation

Section 6.0 describes the documentation process relative to the pilot projects. An analysis of the
data collected during inspection, maintenance, and monitoring will form a central part of the final
report. Emphasisin the final report will be on identifying solutions to problems discovered dur-
ing the implementation of the pilot projects, and documenting procedures that were determined
to be either beneficial or detrimental in maintaining the effectiveness of the BMP.

Detailed records will be maintained for each site to document siting, design, construction, opera-
tion and maintenance experience. Many of the stormwater BMPs that will be monitored during
this program, have been the subject of numerous research efforts. Consequently, the constituent
removal for some of these devices is well-established for properly designed and maintained sys-
tems. Therefore, much of the effort of this program will be directed to recording and analyzing
the siting, design, construction, and operation and maintenance experience. Forms will be devel-
oped for each phase of the project and will be used in support of the benefit assessment program
and report which will be integrated into the final report.

As specified in the Stipulation Order, the benefits assessment program will be guided by the fol-
lowing criteria

Hydraulic proximity to sensitive receiving waters

Potential for improvements in water quality, including without limitation water quantity
effects

Technical feasibility

Integration with other scheduled activities

Cost effectiveness

Emphasis in the final report will be on identifying solutions to problems discovered during the
implementation of the pilot projects, and on documenting procedures that were determined to be
beneficial in maintaining the effectiveness of the BMP.

The Benefit Assessment Program for the pilot projects will include the following elements:
Analysis of stormwater samples (influent and effluent) for each pilot project except as
modified herein using autosampler equipment. Sampling results and site conditions will

be described for each sampled storm event. This data will be compiled in a database and
presented in the final report.
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A review of the maintenance program to determine that each pilot project has been main-
tained at state-of-the-art levels and that improper m,aintenance has not impaired the op-
eration of the BMP.

An assessment program documenting: the deviations from standard design; compromises
in design-based, on-site constraints; and deviations from standard maintenance practices
due to unusua weather, site conditions or failures.

Results of observation of BMP operation during storm and post storm, assessing such fac-
tors as: functioning of the outlet works; estimation of residence time, visual observations
regarding ‘short circuiting;” and drain time for infiltration BMPs

Comparison of the performance of the pilot projects to that of other BMPs in similar pro-
jects, analyzing the reasons for differences where they occur

Documentation of the complete process including siting, design, construction and moni-
toring in afinal report.
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20 OPERATIONAND MAINTENANCE

2.1 Governing Regulatory and Programmatic Requirements

Governing regulatory and programmatic requirements include the governing plan documents,
federal and state stormwater management programs. These are listed and/or discussed in detall
in Section 1.0.

2.2  Maintenance Program Development

The maintenance program requires two sequential tasks. (1) inspection to ensure that
construction has been satisfactorily done; and, (2) maintenance to sustain the site in an
operational condition and to correct problems noted during inspection.

Each BMP site will be visited after every storm event to inspect and perform functional
maintenance. Prior to the beginning of the BMP monitoring period (October 1 through April 30)
each site will be visited to determine its readiness for monitoring the storm events. During these
site visits, it will be decided what, if any, actions are needed to achieve or maintain the intended
operational performance.

2.3  Construction Inspection

Inspection responsibilities during construction include routine inspections and activity-specific
inspections. Routine inspections are required in order to monitor the progress of the project
development and to assess the quality of construction. It also ensures that the developer or
contractor is aware of the inspector’s presence on site.

At least two site inspection forms will be used: one on the first visit to assess the general site
conditions; and the second for site corrections or compliance according to an administrative order
for al visits thereafter. (See Appendices B-1 and B-2 of this volume for sample inspection
checklists and Volume Il for BMP-specific checklists.)

In addition to periodic routine inspections, regular progress meetings will be held to discuss action
timetables, problems, and needed changes, and to assure coordination between the designer,
contractor, and inspector.

Specific activity inspections will be performed during the sensitive construction phases. These
phases generally include specific BMP construction design guidelines that may require extra
supervision from someone who is more familiar with the procedure. Examples of this may include
preparing the basin floor for the infiltration basin, or implementing vegetative cover for the
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biofilter, etc.

Fina inspection will be done prior to the contractor demobilization. Any incomplete items
associated with the stormwater management facilities should be detailed and provided to the
contractor and developer. Final inspections should proceed until all deficient items have been
remedied.

The devices that are most susceptible, are the ones that have biological components or that
require infiltration as part of the process as described below.

Extended Detention Basins/Wet Basins

Ensure that al slopes within the immediate basin area have been stabilized prior to prior
to final basin construction.

Biofiltration Devices

Ensure that a temporary flow diversion channel has been constructed during the period
when vegetation is being established.

Inspect sod strips for large gaps or patches that need attention to ensure proper growth
establishment.

Check the irrigation layout to ensure 100% coverage of the biofilter for the dry periods.
Check that excess leaves and sediment in the surrounding area have been eliminated.
Check that overhanging trees and bushes that cast large shadows over the biofilter have
been pruned to allow the proper amount of sunlight.

Infiltration Trench/Basin

Before construction begins, make sure the entire draining area to the facility has been
stabilized. If not, place a diversion berm around the BMP site to prevent entry of
sediment.

Designate a maintenance access area for the movement of heavy vehicles as to protect the
infiltration zone.

Make sure all excavated material is placed at least 10 feet away from the infiltration zone.
Inspect the bottom and side walls of the facility for any protruding objects that may
puncture the filter fabric like tree roots. (trench)

After final grading, ensure that trench bottom soil has been deeply tilled to provide a
well-aerated, highly porous surface texture.

Filter fabric should be rolled to overlap from the upstream end to the downstream end.
Place a sign stating the facility and its purpose and prohibiting walking or use a vehicle
on the surface which could compact it, or litter or yard waste in or near it.
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Media Filters

Tributary area should be stabilized if possible to protect facilities from too much
sediment.

Large trees and bushes should be pruned to protect the facilities from accumulating
leaves.

2.4 Post-Construction Inspection

Once congtruction is completed, consistent inspection and maintenance is needed to assure the
facility will operate as originally designed. To ensure thorough and consistent inspection measures,
a comprehensive ingpection checklist must be provided. It is essentia that al operation and
maintenance activities be documented since this will later be used to evaluate the overal efficiency
and performance of each BMP.

2.4.1 Inspection Frequency

The frequency of both inspection and maintenance depends on how much and how often it rains,
and the potentia for large storm events. Climate provides is one of the foundations upon which
stormwater management systems are designed and constructed. The characteristics of storms, such
asranfall intensity, depth, inter-event time, and percentage of annual precipitation as snow or rain,
are also important factors in determining inspection frequency. The recommended time frames for
ingpection and maintenance will vary depending on local climate and rainfall conditions.

Southern California s defined wet and dry seasons impact the inspection and maintenance required,
especidly practices for which inspectiongmaintenance are recommended monthly. During a
normal wet season, inspections should be done according to the recommended schedule. However,
during a normal dry season monthly, more frequent, inspections may be necessary to manage non-
stormwater flows, mosquitoes, and other things which may affect the future performance of the
BMPs.

In addition to the seasonal rainfall and vegetation-growing seasons, the dormant seasons will have
an impact on how often a biofiltration BMP will need to be inspected. The dormant season may
provide a good opportunity to inspect afacility for erosion problems due to awinter die back of the

vegetation. Areas that could not be inspected during the growing season may be visible when the
vegetation dies back.

Simply stated, the more rainfal events and the greater the pollutant loading, the more work a
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stormwater management facility must do. Increased use or loading is directly related to the need
for maintenance. Inspections may be needed more frequently in areas having a greater number of
storms and greater storm magnitudes.

2.4.2 Checklistsfor Inspectors

Generic inspection checklists for each type of BMP are located in Appendix B-2 and further refined
in Volume Il of this manua to reflect site-specific conditions.

Facility tracking and recording are important components of the stormwater facility maintenance
programs. Computer data bases must be used that will alow inspectors to be assigned an inventory
of facilities to inspect and provide easily accessible information on when OMM was done last and
when the next inspection may be needed. The data entered into the computer tracking system will
include identification numbers for each facility (project and site number), facility type, facility
locations, special maintenance needs, and data from previous inspections. At the conclusion of
each site visit, the inspector will enter a maintenance needs assessment into the computer database.

Thiswill help ensure that problems are corrected in the order of therisk that they pose. Thistype
of system will also ensure that no facilities "fall through the cracks" in terms of inspections and
maintenance. Tracking of when afacility was last inspected and the facility's status should never
be dependent on the memory of an individual inspector.

2.5 Maintenance

Detailed maintenance checklists for each type of BMP are located in Volume I1. The maintenance
indicator document (MID), Appendix B-3 of this document, includes specific maintenance tasks
and frequency.

The maintenance function can be divided into two categories. aesthetic and functional. These two
categories can overlap at times and are equally important. Functional maintenance isimportant for
performance and safety reasons, while aesthetic maintenance isimportant for public acceptance of

stormwater facilities and because it may also reduce needed functional maintenance activities. Both
forms of maintenance are needed, and both must be combined into an overall stormwater
management system maintenance program.

2.5.1 Aesthetic Maintenance

Aesthetic maintenance enhances the visual appearance and appeal of a stormwater facility; an
attractive facility can become an integra part of a community. Aesthetic maintenance is
obviously more important for those facilities that are visible. Above-ground, open-air facilities
obviously need more aesthetic maintenance than underground stormwater systems. Thus, it is
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generally more important at basins and biofiltration facilities, although it may also be important
for certain types of filtration and infiltration facilities. The following tasks constitute aesthetic
mai ntenance:

Removal of trash and debris - A regularly scheduled program of debris and trash removal
will reduce the potential for outlet structures, trash racks, and other facility components
from becoming clogged and inoperable during storm events. In addition, removal of trash
and debriswill prevent possible damage to vegetated areas and eliminate potential mosquito
breeding habitats. Disposa of debris and trash must comply with al local, county, state,
and federa waste control programs. Only suitable disposal and recycling sites should be
used.

Graffiti Removal - Timely removal of graffiti will improve the appearance of a stormwater
system also tends to discourage further graffiti or other acts of vandaism.

Grass Trimming - Trimming grass around fences, outlet structures, and along hiker/biker
paths and structures obvioudy makes for a more attractive appearance. As much as
possible, the design of stormwater facilities should incorporate natural landscaping that is
lower maintenance.

Weed Control - Where vegetation has been established, weeds or undesirable plants are to
be expected. “Undesirable” includes woody species or any species that has grown larger
than that specified in the guiddlines (i.e., 6 in.). These undesirable plants can impact the
aesthetics of a stormwater facility and can aso invade wetland stormwater systems and wet
detention littoral zones.

Miscellaneous - Careful, meticulous, and frequent attention to such maintenance tasks as

painting, tree pruning, and leaf and debris collection and remova will keep a stormwater
management system attractive and help maintain its functional integrity.
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2.5.2 Functional Maintenance

Functional maintenance is necessary to keep a stormwater management system operationa at al
times. Functional maintenance has two components:(1) preventive maintenance, and (2) corrective
mai ntenance.

Preventive maintenance is performed on a regular basis and includes maintaining moving
parts, such as drain valves, locks, maintenance of vegetative covers to prevent erosion,
mowing grass and maintaining other vegetation, removing trash and debris, removing and
disposing of sediment, maintaining mechanical components, and vector control.

Corrective maintenance is required on an ad-hoc basis as a result of operationa problems
that may be encountered. Corrective maintenance includes removal of debris and sediment,
structurd repairs, dam embankment and dope repairs, vector elimination, erosion repair,
fence repair, vegetation and animal burrow eimination.

2.5.2.1 Preventive Maintenance

Functions such as mowing grass, trimming trees, trash and debris removal, and removing graffiti
are areas in which aesthetic and functional maintenance overlap (see para. 2.5.1). More specific to
functional preventive maintenance are:

Sediment Removal - Accumulated sediment should be removed before it threatens the operation or
storage volume of a stormwater management system. Disposal of sediments is discussed in para
2.8 and must comply with local, county, state, or federal requirements. Only suitable disposal areas
should be used. Sediment removal in infiltration systems must also include monitoring the porosity
of the sub-base, replacing or cleaning the pervious materials as necessary, and reestablishing
vegetation.

Mechanical Components - Valves, duice gates, pumps, fence gates, locks, and access hatches
should remain functional at all times. Regularly scheduled maintenance should be performed in
accordance with the manufacturers recommendations. All mechanical components should be
operated during each maintenance inspection to assure continued performance.

Mosquito and Vertebrate Control - Methods of vector control are discussed in Section 3.0.
However, vegetation control and identifying burrowing animals are part of the maintenance
program (see para. 2.10). The most effective mosquito control program is one which eliminates
potential breeding habitats, or, in the case of open-water basins or wetlands, ensures that optimal

conditions are maintained for the survival of mosquito control organisms. Any stagnant pool of
water can become a mosquito breeding area within a matter of days. Standing water that persists
for longer than 3 to 7 days will be drained except for the wet basin where standing water is a
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design feature. Efforts to eliminate standing water that is present beyond the requirements for
water quality improvements and that poses a threat for vector production should be made by
direct intervention (i.e., use of sump pumps, submersible pumps, drainage, etc.) if necessary.
Burrowing animals can present problems for dams or embankments and may create habitat for
senditive species. The root system of woody vegetation can undermine dam or embankment
strength and are harder to maintain. If the vegetation dies and the root system decomposes, voids
can be created in the dam or embankment which weaken the structure. Preventive maintenance can
avoid this problem.

2.5.2.2 Corrective Maintenance

General corrective maintenance should address the overal facility and its associated components.
If dgae growth becomes a problem for basins or if an infiltration facility does not totally drain,
steps must be taken to reestablish the original performance of the system. Stormwater facilities are
complex systems and will work only as long as each individua element functions correctly. If
corrective maintenance is being done on one facility component, other components should be
inspected to determine if corrective maintenance is needed. There may be cost savings in
conducting maintenance activities on severa components at the same time if equipment is available
on site which could serve several maintenance items.

Failure to promptly deal with a corrective maintenance problem can jeopardize the performance and
integrity of the entire facility or system. The purpose of corrective maintenance is to restore the
effective and safe operation of the stormwater management system. Corrective maintenance
activities may include but are not limited to:

Removal of Debris and Sediment (see para. 2.8) - Sediment, debris, and trash that threaten the
ability of the facility to store or convey water must be removed and disposed of immediately. A
blocked inlet or outlet means that stormwater will travel in an area that was not designed as a flow
path. In the case of an inlet, the stormwater could flow over a curb onto a grassed areg; if an outlet
is blocked, water can back up and travel through the emergency spillway or overflow area was were
not designed for frequent flow and can become eroded. If sediments are clogging a facility
component, the lack of an available disposa site should not delay removal of the sediments.
Temporary arrangements should be made for handling the sediments until a more permanent
arrangement is made.

Structural Repairs - Repairs to any structural component of the facility should be made promptly.
Equipment, materias, and personnel must be readily available to perform repairs on short notice.
The immediate nature of the repairs depends on the type of damage and its effects on the safety and
operation of the system. Where structural damage has occurred, the design and conduct of repairs
should be undertaken only by qualified personnel.
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Dam, Embankment and Slope Repairs - Typica problems include settlement, scouring,
cracking, doughing, seepage, and rutting. A concern in an embankment with a barrel assembly or
outflow pipe through it is seepage around the outside of the barrel. This can also cause movement
of embankment soils, which can weaken the embankment. Repairs need to be made promptly.
Other temporary activities may be needed, such as drawing down the water level in the facility to
relieve pressure on a dam or embankment, or to facilitate repairs. Crack repair in a concrete
structure may necessitate draining the facility and cleaning the area of the crack prior to repair. If
the facility isto be dewatered, pumps may be necessary if thereisno drain valve.

Animal/insect control - Corrective action may be needed if it is determined that the stormwater
facility is the source of a mosquito or animal problem. If mosquitoes become a problem, control
experts should be consulted for advice. (See Section 3.0.) Anima burrows should be filled and
steps taken to remove the animals if burrowing problems continue. If the problem persists, local
wildlife officias should be consulted regarding removal steps because of the threat of disease or
injury and the possibility that animals may have to be destroyed rather than relocated.

Erosion Repair - Vegetative cover is necessary to prevent soil loss and to maintain the structural
integrity of the facility and its pollutant removal benefits. Where a reseeding program has been
ineffective or where other factors have created erosive conditions (i.e., concentrated flow, etc.),
corrective steps should be taken to prevent further loss of soil and any subsequent danger to the
performance of the facility. Corrective action may include but is not limited to erosion control
blankets, riprap, sodding, or reduced flow through the area. Local experts should be consulted to
address erosion problemsif the solution is not evident.

Security Device Repair - Fences, locks, and other security devices can be damaged by a number of
factors, including vandalism and storm events. Timely repair will maintain the security of the site.

2.6 BMP-Specific Maintenance
Listed below is a summary of the maintenance procedures for each BMP. Maintenance
procedures specific to each BMP site will be developed and presented in detail in Volume I1.

The maintenance indicator document (MID) which governs tasks and frequency is included in
this volume as Appendix B-3.
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2.6.1 Extended Detention Basins

Periodic removal of sediments will be required to maintain the basin stormwater capture volume
and to remove undesirable or excessive vegetation growth. Maintenance access to the basin
invert will be provided for this purpose. The outlet structure and debris rack should also be
inspected prior to each storm event.

Sediment removal or sediment - Clean flumes and/or cracks in stormwater
management conveyance system

Erosion repair, including vegetative - Embankment/dlope repairs

stabilization

Maintenance of storm monitoring - Maintenance of fences, gates, locks, and
equipment enclosures

Grass mowing/trimming and removal - Vegetation trimming and tree pruning
of cuttings

Replant vegetation - Weed control

Structural repairs - Animal /insect control

Road maintenance - Debris and trash removal

Graffiti removal - Painting

Vector harborage inspections - Burrowing rodent activity inspections

Endangered species inspections
2.6.2 Infiltration Basins and Trenches

Infiltration basins must be periodically cleaned to remove trapped sediments and restore
permeability. Over the course of operation, fines will accumulate on the basin invert creating a
relatively impervious veneer that reduces the average infiltration rate. The deposits must be
removed from the basin when the infiltration time for the design storm volume exceeds 72 hours.
Vegetation must also be managed to prohibit excessive amounts that would reduce the
stormwater volume, moderate vegetation is generally seen as a positive attribute for infiltration
devices as it can aide in maintaining permeability of the soil and assist in the uptake of some
soluble constituents.
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2.6.2.1 Infiltration Basin

Slope and embankment repair; drainage areas - Sediment/erosion control

kept stabilized

V egetative stabilization/replanting - Clean orificesand/or cracksin
stormwater conveyance system

Weed control - Animal/insect control

Removal of standing water - Maintenance of fences, gates, locks,
and enclosures

Grass mowing/trimming and removal of cuttings -  Graffiti removal

Painting - Draintime evaluation

Endangered species inspections - Vector harborage inspection

Burrowing rodent inspections

2.6.2.2 Infiltration Trench

The infiltration trench will be monitored via the observation well to ensure that acceptable
permeability is maintained over the life of the project. The trench must be completely drained
within 72 hours. Maintenance of the trench would entail removal of the gravel matrix and the
filter fabric, and replacement of these components.

Removal of top layer of stone aggregate -  Replacement of top layer of stone
aggregate and/or filter fabric

Weed control - Animal/insect control

Removal of standing water - Maintenance of fences, gates, locks,
and enclosures

Grass mowing/trimming and removal - Graffiti removal

of cuttings - Vector harborage inspections

Burrowing rodent inspections
Painting
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2.6.3 Bidfiltration Strips and Swales

Biofilters require maintenance of the vegetation including limiting the height of the growth to
about 6 in. and ensuring good coverage. Standing water must be eliminated through regrading or
sediment removal and debris must be removed from the surface areas. Any condition that
promotes the concentration of flow across a strip-type biofilter must be corrected.

Sediment removal from level spreader - Slope and embankment repair

and strip

Clean orifices and/or cracksin - Erosion repair, including vegetative
stormwater conveyance system - stabilization

Slope and embankment repair - Weed control

Animal/insect control - Removal of standing water
Maintenance of fences, gates, locks, - Grass mowing/trimming and removal of
and enclosures cuttings

Graffiti removal - Burrowing rodent inspections
Residence time assessment - Endangered species inspections

2.6.4 MediaFilters

General maintenance practices will include ensuring that the vaults are free from debris that
would otherwise block discharge. The filter surface must be maintained to ensure that flow can
pass through the media at the design rate. As with infiltration BMPs, a veneer of sediment will
accumulate on the media which must be periodically removed.

The media filter must be maintained regularly to assure that sediment accumulation does not
impede the filtration capacity. Maintenance needs vary from site to site based on the type of land
use activity, implementation of source controls, and weather conditions. Perlite/Zeadlite filters
shall be inspected quarterly or at a frequency recommended by the manufacturer, Stormwater
Management. Inspection and maintenance of mediafilters shall include:
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2.6.,5 SandFilter

Sediment removal - Check sump pumps

Check inlet/outlet channels, grating, - Weed control

etc.

Animal/insect control - Removal of standing water
Maintenance of fences, gates, locks, - Grass mowing/trimming and removal
and enclosures of cuttings

Graffiti removal - Painting

Filter loading assessment - Vector harborage inspections

Burrowing rodent inspections
2.6.6 Oil/Water Separators

The OWS acts as physical separator of oil and water. Oil and water enter the OWS and
immediately the flow velocity is slowed to allow for the settling of solids. Coalescing plate
separators act as means for oil droplets to collide and agglomerate and thus become larger
globules. These larger globules rise rapidly to the oil water interface, where separated oil
accumulates. The coalescing of oil droplets results in an increased rate of efficiency of oil
separation.

The operational and maintenance needs of an OWS are:

The OWS should befilled with water at all - Exclusion of detergents and solvents, their
times presence retards the recovery of oil
Wastewater containing a high dissolved - Periodic hydrocarbon and sediment

solids concentration must be excluded removal to optimize performance
Monitoring of the OWSfor oil levels - Monitoring of the OWS for dudge buildup
When spills occur at the Maintenance - Removal of al debris

Station, quickly take care of all spillswith - Preventive maintenance on monitoring
absorbent or spill kits to prevent equipment.

overloading the OWS

2.6.7 Multi-Chambered Treatment Trains

The MCTT includes a catch basin/grit chamber followed by a two-chambered tank that is
intended to reduce a broad range of toxicants. The runoff enters the catch basin chamber by
passing over a flash aerator (small column packing balls) to remove highly volatile ar
components, if present, and to capture large debris. This catch basin aso serves as grit chamber
to remove the largest particles.
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The operational and maintenance needs of an MCTT are:

Periodic sediment removal to optimize
performance

Replacement of the filter fabric when
needed

Preventive maintenance on monitoring
equipment

Replacement of the media when needed

Removal of all debris

2.6.8 Continuous Deflective Separation (CDS) Units

The CDS technology captures and retains floatables, trash, and debris greater than 0.05 in. in
stormwater runoff, as well as fine sand and larger particles and the pollutants attached to those
particles. The CDS unit is a non-mechanical self-operating system and will function when there
isflow in the storm drainage system. The unit is designed to capture pollutants in flows up to the
design capacity (1.1 cubic feet per second) and during extreme rainfall events when the design
capacity may be exceeded. Material captured in the CDS unit’s separation chamber and sump is
retained even when the unit’s design capacity is exceeded.

e operational and maintenance needs of aCDS are:

Inspection of its structural integrity and its
screen for damage

Periodic sediment removal to optimize
performance

Removal of graffiti

Erosion and structural maintenance to
maintain the performance of the CDS
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2.6.9 Drain InletInserts

The operational and maintenance needs of aDlI| are:

Animal and vector control - Periodic replacement of the StreamGuard™
insert and its absorbent material to optimize
performance

Periodic sediment removal fromthe Fossil - Periodic replacement of the Fossi

Filter™ to optimize performance Filter sS™ adsorbent material to optimize
performance

Trash and debris collection and removal to - Removal of graffiti

prevent obstruction of DIl and monitoring

equipment.

Preventative maintenance on sampling,
flow measurement, and associated BMP
equipment and structures.

The maintenance requirements for DIls were compiled from product information and discussions
with the DIl vendors and/or manufacturers

2.7 Equipment, Resour ces and Tools Needed

A number of tools are used in the maintenance of stormwater management systems, and actual
equipment and materia requirements should be determined individually for each facility. However,
listed in Tables 2.1 and 2.2 are suggested lists of equipment, resources, and tools needed for
Ingpection and maintenance.

Materials
Topsoil
Fill material
Seed
Mulch
Paint
Paint removers (for graffiti)
Spare parts for equipment
0il and grease for equipment and stormwater management facility maintenance of
mechanical components
Concrete
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Table2.1 Equipment Needed for Maintenance

Task Equipment Needed

Grass maintenance Tractor-mounted lawn mowers; riding lawn mowers; hand mowers;
gas powered trimmers;  gas powered edgers; seed spreaders;
dethatching equipment; grass clipping and leaf collection equipment

V egetative cover maintenance Saws, pruning shears, hedge trimmers, wood chippers

Transportation - Trucksfor transporting materials and equipment

Vehiclesfor personnel transportation

Removal of debris, trash, and sediment Loader, backhoe, grader, dragline, vacuum equipment

Miscellaneous equipment and resources - Shovels, rakes, picks, wheel barrows, fence repair toals,
painting equipment, gloves, standard mechanics tools, tools for
mai ntai ning maintenance equipment

Office space, office equipment, telephone,

Safety equipment

Tools for concrete work (mixers, form materials, etc.)

Adapted from Sormwater Management Facilities Maintenance Manual, " (NJDEP, 199).

Table2.2. Equipment Needed for I nspection and Maintenance

During Routine Maintenance | nspection On Siteduring Maintenance of a Stormwater
Facility
Flashlight - Gloves
Locke level or survey equipment - Sdfety hat
Approved facility plans - Sofety glasses
Measuring rod (to determine depth of - Sdfety boots

sediment accumul ation .
) Inspection report form

Crowbar (removal of cast iron covers) Pen or pencil

Inspection report form Lock level or survey equipment

Pen or pencil Approved facility plans

Encroachment permit®

Encroachment permit

Adapted from Sormwater Management Facilities Maintenance Manual (NJDEP, 1989).
@ An encroachment permit is required for each site that lies within Caltrans right of way. A blanket permit has been acquired for all
siteswithin District 7.

2.8 Disposal of Stormwater Sediments
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The stormwater pollutants that accumulate in the sediments often include several contaminants
such as heavy metals, petroleum hydrocarbons, and other organic compounds, such as pesticides or
solvents, which may be considered hazardous wastes.

The Resource Conservation and Recovery Act of 1976 (RCRA) requires generators of hazardous
wastes to monitor and manage them in accordance with specified procedures. A solid waste may be
considered a hazardous waste if it contains materials that are specificaly listed in Sections 261.31
through 261.33 of 40 CFR, or because it possesses any of four hazardous characteristics
(ignitability, corrosivity, reactivity, or toxicity). In nearly al cases concerning stormwater
sediments, the reason that they may be classified as hazardous is that they contain chemicals listed
in the above documents, rather than because the sediments are hazardous by characteristic. It is
possible for stormwater sediments to be classified hazardous wastes because they exhibit toxicity if,
using the Total Characteristic Leaching Procedure (TCLP), the extract contains contaminant
concentrations which exceed the limitslisted in Table 1 of Section 261.24 or 40 CFR.

In addition, all actions must comply with the Consent Order agreement established between
Cdtrans and the State Department of Toxic Substances Control (DTSC), Docket # HWCA 95/96-
056. The debris and sediment will be treated as if they were one material. Thus debris and
sediment can be stored and treated in the same manner.

Preliminary studies have indicated that accumulated wastes can surpass dangerous waste levels for
several metals and petroleum hydrocarbons. A study by Herrera Environmental/Consultants (1991)
found that vactor truck sediments generally exceeded the Washington Model Toxics Control Act
criteria for polyaromatic hydrocarbons (PAHs) and total petroleum hydrocarbons (TPH).
Concentrations of the most often detected compounds were greater in wastes from industrial areas
than from residential and commercial areas.

Disposal of decant water, the liquid fraction of storm facility wastes removed from the BMP, also
poses risks to water quality. Decant water has the potentia to carry solids, metals, toluene, xylenes,
and volatile and semi-volatile compounds. Total suspended solids (TSS) are a principa pollutant in
street waste liquids. Many contaminants, particularly metals, bind to fine particles, organic
material, and clay particles. Total Kjedahl nitrogen is associated with particles in the 250 to 2000
micron size range. Total phosphorus and nitrate-nitrogen bind to particles smaller than 100
microns, but most nitrate-nitrogen is in solution. Liquids can aso contain large numbers of fecal
coliform bacteria.  Toluene, xylene, and ethyl-benzene are among the most frequently detected
organic compounds in decant water. Illicit dumping and property owner practices can grestly
Increase contaminant concentrations in stormwater management facilities.

2.8.1 Recommendationson Sediment Testing
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Maintenance personnel should examine the appearance and odor of solids and liquids removed
from stormwater BMPs to determine whether chemica analyses are necessary. Personnel should
be alert to an especidly oily appearance, coloration by antifreeze, or odors of gasoline, solvents,
hydrogen sulfide, or other noxious substances

Contaminated materia should not be mixed with storage containing cleaner wastes. Mixing wastes
of differing qualities could contaminate the whole load and make its disposal more difficult. The
suspected hazardous waste should be analyzed to determine the appropriate disposal method.

Testing should be performed of all material and sediment removed from every BMP. Key
analyses to determine sediment and sand disposal requirements are fats, oils, and grease (FOG),
TPH, and the TCLP and other metals.

2.8.2 Recommendations on Disposal of Stormwater Sediments

Disposal recommendations depend on the maintenance method used for the waste sediment
excavation. Disposal methods for a vactor truck, which pick up waste water in addition to
sediment, will be different than disposal methods used for shoveling sediment.

Several methods for disposal exist depending on the concentrations of toxins in the waste.
Methods can range from recycling to lined municipal landfills. If sediment is proven relatively
clean, it can be used in asphalt, portland cement, pipe bedding (unless potable water), utility
trench backfill, etc. if applicable to State Regulations.

At the time of disposal, if the wastes are deemed unfit for municipal landfill use, a full and
comprehensive testing program should be run for al the constituents outlined under California
State Regulations.

Decant water can be very saturated with pollutants and thus difficult to find a method of appropriate
disposal. It issuggested that the maintenance contractors use sediment waste recovery methods that
capture minimal amounts of wastewater. In the case that waste decant water is obtained and the
liquids meet the specifications detailed in National Pollution Discharge Elimination System
(NPDES) Permit #CAG994210, they are discharged to a preferably non-sensitive local storm drain
system.
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2.9 CaltransDrain Inlet Cleaning Program

As a guide to the operation and maintenance personnel on how to collect, store and dispose
sediment and other material accumulated in the BMPs, Caltrans method for drain inlet program
may be used, where appropriate, as a model. This method was developed in accordance with a
Consent Order between Caltrans and the State of California Environmental Protection Agency,
Department of Toxic Substances Control Docket #. HWCA 95/96-056.

Sediments must be collected using a vactor truck that vacuums the sediments out of the drop inlets
and other drainage structures. The sediments are then transported daily to designated sites and
transferred to non-leaking roll-off bins. Daily records, or Bills of Lading must accompany each
vacuum truck. Under Transportable Treatment Unit (TTU) Conditionaly Exempt Permit
#UPSDW1, the bins are dewatered by allowing liquids to settle-out through a TTU authorized
filtration system. When the generad storage bins are full, samples are taken by an analytica
laboratory certified by the State of Californiato find out the degree of sediment contamination.

Registered transporters are used to ship any hazardous sediments from the sites to authorized
hazardous wasted disposal facilities under standard California Uniform Hazardous Waste
Manifests.

2.10 Vegetation Management

Each BMP must be maintained to address public health issues and to ensure effective BMP
performance as well as being a good aesthetic neighbor. The public health issues encountered
with vegetative BMPs are vector problems. Vectors such as mosquitoes, vertebrates, and roaches
are potential disease carrying organisms.

2.10.1 Management for Optimal BMP Performance

Vegetation maintenance requirements for performance optimization varies depending on the
BMP type and the vegetation type. Each BMP should be maintained whenever vegetation
impedes the overall BMP performance. BMP's (e.g. salt grass in biofilter strips and swales will
be maintained to a height of approximately 6 to 12 in.)

Hydraulic and constituent removal performance should also be considered in the maintenance
program of detention basins, infiltration basins, and wet basins. Within the guidelines mentioned
above, each BMP site should be properly maintained functionally and aesthetically. A
customized maintenance program will be created that will describe the steps needed for proper
care aswell as at suggested frequencies (see Volumel1).
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Landscape maintenance for BMP sites should consider the type of landscape found in the
surrounding area. In some cases, minimizing the cutting or trimming may be the most
aesthetically and economically acceptable practice.

Biofiltration devices will only require weed maintenance, since the mature height of the plant
species used is only about 12 in. Weed removal should be performed at minimum three times
per year in the months of April, June, and August. Top growth and roots of weeds should be
removed manually.

Natural vegetation growth that will be found in the infiltration basin, detention basins and wet
basin should be maintained according to the suggestions in para.2.6.1 and 2.6.2.. At a minimum,
vegetation should be maintained in the beginning and end of the wet season, i.e., October and
April. Weed eradication personnel should be trained in the identification of weed species and
desirable species.

2.10.2 Management for Optimal Vector Control

Effective proactive vegetation management strategies need to be developed in order to reduce
likelihood of vector and nuisance insect production and the necessity of repeated insecticide
applications. Operational procedures that reduce the likelihood of vector production lower the
possibility that costly control measures requiring pesticides and insecticides/larvicides will be
needed. If control measures are needed, they will need to consider factors such as BMP design,
the vector species, the stage of the insect life cycle present, the time of the year, etc.
Management strategies which provide source reduction should focus on two general areas. (1)
control of water levels, and (2) vegetation management.

Water and vegetation management are critical to reducing the probability of the establishment of
vector species. The most likely vectors anticipated at the BMPs are mosquitoes and vertebrates.
Each species requires a specific strategy for water and vegetation management.

Mosquitoes and Midges - Vegetation in wetted areas can enhance the incidence of mosquitoes
and midges by providing predators, a food source and protection from wind and waves. BMPs
that do not have vegetation at the water surface tend not to have mosquitoes. Therefore, if water
levels are reduced or eliminated over a period of one to three days, the potential for the
production of mosguitoes will be reduced. Additionally, vegetation management can enhance the
reduction of mosquito populations. Vegetation management can be accomplished in several
ways. Controlsinclude herbicide application, harvesting, and controlled burns. Each method has
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its own drawbacks and opportunities. Additionally, vegetation management strategy will need

to be adapted to each BMP technology and site. Section 3.0 isa detailed discussion of mos-
quito reduction including vegetation management.

Vertebrates - Vertebrate pests and vectors include primarily rats and ground squirrels. Vegetation
at the BMP sites can provide food, nesting materials, and harborage to support populations
within and adjacent to the planted areas. Selection of plant species which create lush and thick
habitats should be avoided. Where vegetation and rodents are present, management of the plants
may include mechanica removal and herbiciding. Employment of these two strategies is
presented in Section 3.0.

2.11 Costsof Stormwater Facility Operation and M aintenance

Annual program budgets will include adequate staffing and financial resources to conduct the
mai ntenance activities needed to assure that stormwater systems operate properly. Additionally, the
stormwater program must assure that financial mechanisms are implemented to provide the needed
funding.

Costs for stormwater system OMM s very site specific. Factors that determine the frequency, type,
and costs of OMM include the type and size of BMP, use of source controls, land use, contributing
drainage area, rainfall characteristics, climate, vegetation growing system, maintenance access, and
disposa requirements.

Due to the length of time for this program, renting equipment and contracting of services will be
used. The consultants will develop detailed cost estimates based upon loca data or data pertaining
to a specific program or type of stormwater system. Valuable information can be obtained from
local government stormwater, public works, parks, or road departments.

Other costs include labor estimates and disposal of wastes. Table 2.3 is a list developed by US
EPA. Which gives some possible cost ranges for equipment and materials:
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Table2.3. Cost Estimates and Ranges M aintenance Items
GRASS MAINTENANCE EQUIPMENT

EQUIPMENT PURCHASE RENT (Per Day)

Hand mower $300-500 $25-50

Riding mower $3,000-7,000 $75-150

Tractor mower $20,000-$30,000 $150-450

Trimmer/edger $200-500 $25-30

Spreader $100-200 $20-30

Chemical sprayer $200-500 $25-40

VEGETATIVE COVER MAINTENANCE EQUIPMENT

Hand saw $15-20 $5

Chain saw $300-800 $15-35

Pruning shears $25-40 $5

Shrub trimmer $200-300 $25-35

Brush chipper $2,00-10,000 $100-300
SEDIMENT, DEBRIS, AND TRASH REMOVAL EQUIPMENT

Vactor Truck $100,000-250,000 $700-1200

Front end loader $60,000-120,000 $250-500

Backhoe $50,000-100,000 $250-500

Excavator >$100,000 $400-1,000

Grader >$100,000 $400-1,000

TRANSPORTATION EQUIPMENT

Van $18,000-30,000 $50-100

Pickup truck $15,000-25,000 $50-100

Dump truck $40,000-80,000 $100-200

Light duty trailer $3,000-6,000 $50-100

Heavy duty trailer $10,000-20,000 $100-250

MISCELLANEOUS EQUIPMENT

Shovel $15 $5

Rake $15 $5

Pick $20 $5

Wheel Barrow $100-250 $15-25

Portable compressor $800-2,000 $50-150

Portable generator $750-2,000 $50-150

Concrete mixer $750-1,500 $50-100

Welding equipment $750-2,000 $50-100
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Table 2.3 (continued)
MATERIALS
MATERIAL PURCHASE
Topsoil $35-50/cubic yard
Fill soil $15-30/cubic yard
Grass seed $5-10/pound
Mulch $25-40/cubic yard
Dry mortar mix $5/50 pound bag
Concrete delivered $60-100/cubic yard
Machine/motor lubricants $5-10/gallon
Paint $20-40/gallon
Paint remover $10-20/gallon
Note that the costs shown are expected to be, with some variation, the costs Caltrans will incur.

Costs for facility maintenance will be recorded as a part of the documentation of the retrofit pilot
program. The recorded costs will be compared to published costs, such as those indicated in
above, and differences discussed.

Facility tracking and recording are important components of stormwater facility maintenance
programs. A database will be developed that identifies each Site, the date and time of the Site visit,
and records al maintenance and costs for each visit. Monitoring costs will be kept separate from
normal BMP operating and mai ntenance costs.

2.12 Training

Training programs for both inspection and maintenance personnel will be mandatory and will be
the responsibility of individua consultant companies. Individuals responsible for maintenance of
and operation of stormwater management systems seldom have that job as ther primary
responsibility. They need basic education about stormwater management systems, their operation,
and maintenance.An inspector must know what components of a stormwater management facility
are integral to proper function and safety. The same is true for maintenance personnel but with less
emphasisin some areas. The focus of the training program will be on matters directly applicable to
OMM situations.

2.12.1 Inspector Training Program

The program must include classroom or lecture sessions and a program manual. The course
curriculum will include but not be limited to the following components:
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Institutional background for the stormwater management program and why stormwater
facilities are important for stormwater quantity and quality control

Basic soils and geology information

Basic hydrology and hydraulics so inspectors have an understanding of the processes
involved in rainfall and runoff

Specific legal authority and regulatory requirements of the stormwater management program
including inspection requirements and penalty options

Different types of stormwater management facilities, treatment processes of the individual
facilities and the maintenance issues associated with each type of facility

The impacts of maintenance on water quality, including disposal of waste material
How to read plans and understand specifications

How to inspect a stormwater management facility, including use of maintenance
inspection checklists

Case studies showing construction and maintenance of stormwater management facilities;
construction techniques and sequences so inspectors will understand the importance of
components that are not normally visible

Issues related to actual maintenance of stormwater management facilities; disposal of
materials removed from the facility and concerns regarding the hazardous nature of
removed sediments

| dentification of weed species and desirable species of plants

2.12.2 Maintenance Training Program

The program must include classroom or lecture sessions and a program manual. The course
curriculum will include but not be limited to the following components:

Why stormwater facilities are important for stormwater quantity and quality control

Specific legal authority and regulatory requirements for the maintenance of stormwater
management systems; the obligations associated with facility ownership
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Different types of stormwater management facilities being used; the treatment processes
of theindividual facilities and the maintenance issues associated with each type of facility

Impacts of maintenance on water quality, including disposal of waste material.
How to read the plans and understand appropriate specifications
The use of maintenance checklists

Actual maintenance of stormwater facilities, including disposal of materials removed from
the facility and concerns regarding the hazardous nature of removed sediments
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30 VECTOR MANAGEMENT

3.1 Applicable Laws, Regulations, and Agreements

Laws and regulations that govern or relate to mosquito and vector control in California are found
principaly in the sections of the California Health and Safety Code, Civil Code, Food and
Agricultural Code, and Code of Regulations listed in Appendix C-1. Health and Safety Code
Sections 2270-2294 describe “ District Powers’ (Appendix C-2).

Caltrans has developed a Service Agreement with each Vector Control District (VCD), Health
Department, or equivalent agency. The documents establish the responsibilities of Caltrans, the
V CDs and Health Departments with regard to vector management at each BMP site.

3.2 Vector and Pest Monitoring

Structures that create standing water present opportunities for vectors to establish themselves
and potentially spread diseases. The organisms that pose the greatest threat for spreading vector-
borne diseases are vectors such as like mosquitoes and vertebrate hosts such as rats, ground
squirrels, skunks and opossums. The program for monitoring and controlling vectors is
described subsequently.

Agreements with the vector control agencies have been executed; the agencies will conduct the
monitoring and abatement of insect vectors. The following sections are presented for the
understanding of those involved with that monitoring and abatement service. If future
stormwater projects require vector monitoring and abatement, this section may serve as guidance
for developing vector-related programs.

Appendix 4 of Volume Il presents a summary of actions that must be performed for vector
control. Appendix 4 has become the primary reference for actions to be taken under the vector
agreements.

3.21 Mosquito and Midge Monitoring

3.2.1.1 Adult Sampling

Adult mosquitoes and midges will be sampled according to the protocols described in Vector
Control Background Monitoring Plan, District 11 and its sister document for District 7. Two
types of traps will be used, the carbon dioxide (CO,) light traps and gravid traps. Each type of
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trap will be run for one night each week at each BMP location from April until October and for
one night biweekly from November through March, coinciding with the activity of mosquitoesin
southern California. The gravid trap and CO,-light trap can be placed in proximity since they
sample different components of adult mosquito population. Detailed information on the efficacy
and use of these trapsisincluded in Appendix C-3.

3.2.1.2 Larval Sampling - Mosquitoesand Midges

Larval surveys can determine the spatial and temporal use of a habitat by a particular mosquito
species. Larval surveys can also determine the composition and density of a population. These
data help decide which control measures are best and how effective they are.

Dipping is the most effective method of routine mosquito larval surveillance. Larval and adult
surveillance data can evaluate whether sites other than those under consideration are sources of
adult mosquitoes. For example, if, after effective control measures are carried out at a BMP,
adult populations do not change or increase, it is likely that another site is producing adult
mosquitoes.

An Ekman grab is most often used to sample midge larvae. The grab is dropped into soft
substrate and the spring-loaded doors are closed by sending a weight down the line attached to
the top of the grab. The mud sample is passed through a series of brass screens. The midge
larvae can be picked from the sample after spreading it into an enamel or plastic pan. A second
method is to elutriate larvae from solution using a density gradient of concentrated sugar. Both
methods are quite labor-intensive as compared to sampling mosquito larvae.

3.2.2 Vertebrate Vector Monitoring

The design of the BMP and the degree of maintenance necessary will determine whether or not
vertebrate vectors become a problem. Some sites may provide, forage, or other requirements for
vertebrate vectors and may also offer short-term (72 hr) sources of drinking water. Monitoring
will only be considered if preliminary findings indicate a need. These inspections will be
initiated after the first winter storm season.

Some vertebrates are true vectors and transmit disease through bites or other close contact.

Others that are considered vectors are actually hosts, and the agents that cause human disease are
transmitted by their parasites. Table 3.1 lists some of these disease-bearing vertebrate vectors.
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Table 3.1. Disease-Bearing Vertebrate Vectors

Sour ce of Disease Examples Disease
True vectors Bats, skunks, foxes, deer mice Rabies, Hantavirus pulmonary
syndrome, tularemia, Rocky
Mountain spotted fever,
leptospirosis
Parasites living on “host” vectors | Rodents (squirrels, chipmunks, Plague, murine typhus, relapsing
mice, and wood rats fever, lyme disease

The vertebrate vectors likely to be associated with the BMP Retrofit Pilot Project are listed in
Table 3.2

Table 3.2. Probable Vertebrate Vectorsat BMP Projects

Domestic (Commensal) Wild Rodents Other Vertebrates
Rodents
Roof rate (Rattus raffus) Vole (microtus spp.) Striped skunk (Mephitis mephitis
Norway rat (Rattus novegifus) Wood rat (neotoma spp.) Opposum (Didelphis
marsupialis)
House mouse (Mus musculus) Deer mouse (peromyscus spp.)
Cdliforniaground squirrel
(spermophilus beecheyi)

3.2.3 Vertebrate Monitoring: Strategies, Methods, and Equipment

Monitoring small animals can be difficult due to terrain, their behavioral patterns, time
constraints, the need for specialized equipment, weather, and other factors. For purposes of
vertebrate vector monitoring, only observation techniques and trapping will be discussed as they
relate to the habitat and probable species associated with the BMP Retrofit Pilot Program.
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Observation can include:
Visual sighting
Burrowing/nesting activity
Plant/structure damage
Trackg/trails
Fecal/urine deposits
Odor
Skeletal/skull identification

Live trapping is commonly used for both surveillance and control of vertebrate vectors. Traps
should be placed and retrieved within 24 hr. A minimum of 20 traps are usually set at one time.
Ground squirrels, skunks, opossums, rats, mice, voles, and other animals can be trapped with
baited live traps placed near known habitats and runways. Some recommended traps and their
dimensions are given in Table 3.3.

Table 3.3. Recommended Vertebrate Traps

Vertebrate Vector Recommended Trap

Ground squirrels - Tomahawk livetrap 19"x 6”x 6”(48.3 x 15.2 x 15.2 cm)
Havahart livetrap 18"x 5"x 5" (45.8 x 12.7 x 12.7 cm)
Rats (Norway rats, roof rate, | -  Tomahawk livetrap 16”x 5"x 5" (40.8 x 12.7 x 12.7 cm)

d wood rat -
and wood rats) Havahart livetrap 18" x 5"x 5" (45.8 x 12.7 x 12.7 cm)

Sherman live trapl2”x 3"x 3 3/4”(30.4 x 7.6 x 9.5 cm)

Mice - Havahart livetrap 10"x 3"x 3"(25.4 X 7.7 x 7.7 cm)
Sherman livetrap 9"x 3" x 3%2"(22.9 x 7.6 x 8.9 cm)
Skunks/opossums - Tomahawk live trap 20"x 7”x 77 (50.8 x 17.8 x 17.8 cm)

Havahart live trap 30"x 7"x 77 (76.2 x 17.8 x 17.8 cm)

Discussed here are vertebrates likely to be encountered at the BMP Retrofit sites and the methods
and types of equipment that are most effective in monitoring.

Ground squirrels: Active in daylight hours, they are burrowing animals, and their activity can be
determined by observing burrowing systems. Tracks and trails are less reliable but can confirm
other indications of their presence. They are much less active in late fall, winter, and during the
warmest parts of summer. Their home range is approximately 300 ft.
Equipment - A minimum of 20 live traps should be placed at least four times during the
monitoring season. The traps should be set early in the morning, checked twice during the
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day, and collected when full or during the same evening. Animals trapped are then identified
as to species, weighed and measured, sexed, approximate age determined, euthanized, and
data recorded. If the Regional Supervising Public Health Biologist, California Department of
Health Services, Vector-borne Disease Section determines that it is necessary, blood and
ectoparasite samples will be tested by the department’ s laboratory for the presence of disease.

Voles. Voles prefer habitats where there are abundant seeds, roots, and other forage. They
connect their burrows with 1- to 2-in. wide runways through matted grass. They are chiefly
diurnal but are seldom seen. Voles are extremely fecund, and their population is cyclic. They
reach high population levels every 3 to 4 years, followed by a rapid decline the next breeding
season. Voles are active year-round and their home range is 60 ft or less.

Equipment - To monitor voles, traps are placed as needed in the early morning and collected
the same evening, over three consecutive days, repeated quarterly. Animals trapped will be
identified to species, weighed and measured, sexed, appropriate age determined, and data
recorded.

Norway Rats: Norway rats are usually associated with burrows adjacent to structures. These
burrows can be seen, but tracks, gnawing marks, and rub marks from their fur can also indicate
their presence. They are nocturnal, and sighting is not a reliable method of monitoring their
populations. Their home range istypically 100 to 150 ft.

Roof Rats. Roof rats are excellent climbers and spend much of their time above ground. They
prefer a vegetarian diet and are associated with dense vegetation. Roof rats may be detected by
observing gnawing on fruit, trees, and other objects in their habitat. Roof rats are nocturnal and
have oily fur which will frequently stain light-colored surfaces. The roof rat home range is
usually at minimum 100 to 150 ft.

Equipment - Domestic rodents will be trapped on three consecutive trapping nights, repeated
quarterly at each site where monitoring is necessary. Sites will be pre-baited two
consecutive nights prior to being set. Traps will be placed as needed after pre-baiting in the
evening and collected the next morning. On each of the three collection days, the animals
caught will be identified as to species, weighed and measured, sexed, approximate age
determined, and the data recorded.
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3.3 Vector Control Strategies

The selection of an appropriate control strategy will be BMP-site specific. Source reduction,
habitat modification and vegetation management are important components of the vector control
program.

Appropriate maintenance of BMP sites is critical for long-term reduction of vertebrate vector
population potential.

Habitat management is essential in order to reduce the production of vectors and nuisance insects
and minimize the application of pesticides at BMP sites. Management strategies will focus on
three general areas:

Physical
Biologica
Chemical

3.3.1 Physical Control

3.3.1.1. Mosquitoesand Midges

Vegetation is crucial in physical control. Each BMP will provide its own vegetation management
strategy; however, included here are considerations that must be taken into account in
formul ating vegetation control plans

Although vegetation control is primarily a maintenance function (see Section 2.0) One effective
way to control vegetation isto manage water :

Standing water will not persist more than 7 daysin all BMP designs except for wet basins
which require continuous flooding.

If floodwater mosquitoes such as Psorophora spp. become problematic, the time period
will be reduced to 3 days.

Standing water that is beyond the requirements for water quality improvement will be
removed immediately.

Wet basins will be designed so the depth of water can be manipulated rapidly and
effectively.

Standing water that contains vegetation and/or organic debris is atypical problem as is a habitat
that is temporarily inundated. Shallow ponds with fluctuating water levels, partial drawdown of
deep-water systems and complete drawdown of a wetland may create substrate that is the
preferred breeding sites for certain species of mosquitoes. To prevent this, the sides of the BMP
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must be almost vertical. Channels with steep sides that increase the water flow will reduce the
likelihood that pools and marshy areas will develop (Service, 1980). Procedures that create
depressions e.g., tire tracks that collect standing water in the basin floor will be avoided.

Partial drawdown is effective when mosquitoes are restricted to the periphery of a source (Collins
and Resh, 1989). While augmenting water is successful at controlling the growth of bullrushes
and cattails, it is not practical for stormwater control structures because the water supply is
unpredictable.

Other forms of vegetation management include harvesting, controlled burning, and using
herbicides. However, all of these have disadvantages which must be considered. Herbicides are
not practical where water quality is the primary concern. Harvesting requires heavy, expensive
equipment such as tractors, bulldozers, or amphibious/aquatic mechanical weed-harvesting
equipment. If tractors or bulldozers are used, the BMP will be dry.

Burning mobilizes stored nutrients and pollutants and subsequent drying may destroy the litter
and sediment layers. Burning adversely affects air quality and increases the potential for
forest/brush fires. Winter rains can significantly limit the effectiveness of controlled burns. Ash
and other residuals are likely to have a negative effect on water quality.

3.3.1.2 Vertebrates

Ground Squirrels: Any modification that discourages burrowing is helpful in controlling ground
squirrels. Controlling the amount of vegetation and seeds used for food and nesting materials
where possible is also recommended. As previously noted, small numbers of ground squirrels can
be controlled with traps, described in paragraph 3.2.1. If ground squirrels become problematic,
they may be poisoned by a licensed applicator. Poisoning can control ground squirrels for ayear
or more.

Rats. Removing harborage and food are the two most important steps in controlling rats.
Norway rats are burrowers and feed on high protein food sources such as meat scraps and
garbage. They require water daily. Roof rats live in lush vegetation, feeding on fruits and
vegetables; they get much of their water from the foods they consume. Regular control of weeds
and removal of debris near structures will reduce the amount of food and harborage.

Physical barriers are effective in preventing rodents from entering structures. All openings,
including ventilation openings, larger than 1/4 in. should be sealed with materia that rats cannot
gnaw through. Burrowing near structures can be prevented by laying a strip of heavy gravel (at
least 2 ft wide and 6 in. thick) around the perimeter of foundations or concrete slabs. To prevent
roof rats from climbing trees, trunks can be banded with 18-in. wide bands of metal. Wires or
pipes leading into trees or structures can be fitted with metal cone guards at least 20 in. in
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diameter.

Rats may be trapped with baited snap traps placed where rats are most likely to come in contact
with them, e.g., on runways, areas adjacent to vertical surfaces, near burrow openings and other
travel routes. Pre-baiting with unset, baited traps is recommended for the first two or three
nights. Bait should be replaced regularly. Do not use petroleum-based |ubricants used to lubricate
trap moving parts.

Voles. Removal of grass and seed on slopes is probably the only effective method of physically
controlling voles. Controlling vegetation that provides harborage and/or food is an essential part
of a comprehensive control program. Algerian ivy, bougainvillea, pam trees, bamboo, nata
plum bushes, and other lush vegetation are sources of shelter and food. Grasses and grass seeds
provide forage and nesting materials for voles and other small rodents. Vegetation will be
removed entirely or thinned to the extent where it is no longer attractive as food or harborage.

3.3.2 Biological Control

Mosquitoes: The biological control agent most commonly used to control mosquitoes is the
mosquitofish, Gambusia affinis. Mosquitofish are most effective in wet basins that have a depth
of 4 to 12 ft and limited shallow shoreline (< 30% of surface area). Their effectiveness as a
mosquito control agent declines as the density of vegetation increases.

Vertebrates: Biological control techniques for vertebrate vectors are not well studied. Habitat
enhancement and protection for natural predators may help. These include hawks and owls,
coyotes, bobcats, gopher snakes, foxes, weasels, and skunks.

3.3.3 Chemical Control

Mosquitoes: Vector control agencies prefer “biologically rational” compounds to control
mosquitoes. In southern California, three types of pesticides are currently used against mosquito
larvae: mosquitocidal oils, mosquito-specific bacteria and insect growth regulators. Details on
the effectiveness and use of each of these is presented in Appendix C-3.

Midges: All efforts at controlling midges are directed towards larvae. When at least 300

larvae/ft? of substrate are observed, methoprene granules should be applied at a rate of no more
than 10 Ib/acre.

Vertebrates:. Chemica control will be used in conjunction with physical control whenever
possible. For rats and other rodents, the least dangerous rodenticides currently available are
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multiple-dose anticoagulants, typically wax blocks or pellets which are placed in approved
tamper-resistant bait stations near the rodent habitat and designed to allow the rodent access to
the target. Second-generation anticoagulants require one feeding to produce the desired results.
All bait stations and rodenticide containers must be properly labeled and they must be placed and
monitored by trained staff.

3.3.4 Threshold Criteria and Treatment Guidelines

3.3.4.1 Mosquitoesand Midges

Measures to control mosquito larvae are initiated when one or more larvae or pupae are found at
aBMP site.

Adult monitoring will indicate whether more larval sampling is necessary and will be compared
to the baseline abundance and species for a given BMP site. If the number of adults is much
greater than background levels, samples of mosquito larvae from the BMP site need to be
obtained. Larval samples can be combined with adult surveillance data to evaluate whether adult
mosquitoes are in fact coming from the BMP site or from another nearby location.

Certified staff from the responsible vector control district will control mosguitoes. The duration
of control will depend on environmental factors, particularly the flushing rate. Larvicides must be
applied according to the label. Bacillus sphaericus may be effective for 3 or more weeks (Siegal
and Novak, 1997). Monitoring is critical during periods without rainfal. The evolution of
resistance to this product is of concern. Rotation of larvicides will reduce the likelihood that the
mosquitoes will develop resistance to B. sphaericus.

Insect growth regulators, i.e., methoprene can be applied as briquettes or in PVC units for
season-long application, providing that rainfall occurs throughout the peak mosquito season and
standing water is present for extended periods. Methoprene can also be applied as a “duplex
formulation” with Bti.

Larvicidal oil will be used only when pupae are the predominant stage of mosquito found at a
site. Qil isthe least expensive pesticide, but is indiscriminate since it kills by suffocation. The
impact of larvicidal oils on water quality is unknown. However, since this pesticide dissipates in
48 hr, its effect is thought to be minimal.

Pesticides will be applied only by properly certified staff of vector control districts or approved
certified applicators. Whenever possible, the most specific and least toxic material will be used.
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3.3.4.2 Vertebrates

If rodents are present or if there is evidence of rodent activity at a BMP, such as droppings,
trails, or gnawing is found, abatement and control operations will begin.

Where diseases transmitted by rodents and their arthropod parasites are known to occur, rodents
will be routinely monitored for the presence of the agents that cause these diseases by staff from
local vector control agencies or the California Department of Health Services. If these agents are
detected, appropriate rodent and ectoparasite control measures will begin. These measures will
continue until the risk of human disease is over.

In all cases, vector control agencies will use control measures that are specific and minimize
impact on the environment and its biota. Any disease surveillance activities associated with
vertebrate vectors at the BMP sites will be done only after consultation with the Regional
Supervising Public Health Biologist, California Department of Health Services, Vector-borne
Disease Section.

3.4  DataCollection and Analysis

3.4.1 Data Collection

Monitoring programs will be designed to ensure that the data collected represent conditions at
each BMP site.

3.4.2 Data Management

A protocol for the management, including storage, retrieval, and transfer, of data will be
established before monitoring activities begin. A standardized system will be used by al
agencies/contractors to collect data, and the data will be managed by an agency that is readily
accessible to all participants of the study.

3.4.3 Analysis

3.4.3.1 Mosquitoesand Midges

Larvae: For each species of mosquito, the median number of larvae/dip and percent positive
dips will be compared among the BMP sites and designs with nonparametric statistics, i.e.,
repeated measures ANOV A based on ranked abundance or Kruskal-Wallis test. If treatment is
needed, post-treatment dip samples used to assess application efficacy will not be included in the
analysis. Post-treatment dip samples will be defined as 24 and 48 hr post-treatment samples or
weekly post-treatment sample events for which no larvae were recovered from sites treated with
a residual material; i.e., samples which do not contain larvae at 2 weeks after treatment with
Bacillus sphaericus. The number of treatments at a particular BMP site and design will be
examined statistically using ranked data.
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Adults: For each type of trap, the number of mosguitoes and midges collected at each BMP
location will be ranked and compared across time with a nonparametric repeated-measures
ANOVA. Each species and the sum of al individuals collected on each sample date will be
analyzed. If an ANOVA is dtatistically significant (P < 0.05), then a posteriori comparisons
between the medians for each BMP location will be completed to determine whether particular
locations have larger mosguito populations than other BMP locations. Similar analyses will be
carried out for midges.

If the data fulfill the assumptions of parametric statistical analyses, measures of central tendency
and variation in abundance will be calculated for each BMP location. If abundance data have a
non-normal distribution, nonparametric measures of central tendency and variation will be
calculated.

The similarity of data related to gravid traps will be compared among the sites by multivariate
statistical analyses using ordination. The ordinations for the background monitoring period can
be compared to those for the period of BMP operation to assess whether the mosqguito fauna
differ temporally.

3.4.3.2 Vertebrates

Rodents trapped in monitoring studies will be counted, identified to species, sexed, measured,
and weighed. These datawill be used to determine:

Species of rodents associated with BMP sites and adjacent habitat
Approximate population densities

Reproductive trends

The general state of health of the local rodent population

How monitoring results compare with earlier trapping data, and with data from other
BMP locations

Whether or not disease surveillance measures are necessary
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3.4.4 |dentification

3.4.4.1 Mosquitoesand Midges

Mosquitoes will be identified using the key in Bohart and Washino (1978). When the name of a
species has changed since the publication of this key, the updated name will be used.

Midges will be identified to genus using Merritt and Cummins (1996). Type specimens will be
sent to systematic experts for identification below the generic level.

Larval mosqguitoes will be identified using the key in Bohart and Washino (1978). When the
name of a species has changed since the publication of this key, the updated species names will

be used. Larval midges are difficult to identify, and will be referred to experts in the taxonomy
of larval midges.

3.4.4.2 Vertebrates

Rodents will be identified using A Field Guide to the Mammals of North America, North of
Mexico (Burt and Grossenheider, 1976). When the species name has been changed since the
publication of this reference, the updated name will be used.
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4.0 HEALTH AND SAFETY

This section focuses on promoting and maintaining safe work practices through the use of written
procedures to identify and control potential physical and/or environmental hazardous conditions
at the various BMP Retrofit sites.

The purpose of the section is to heighten awareness of the maintenance and monitoring
personnel’ s understanding of the potential physical and/or environmentally hazardous conditions
that may occur during the execution of the tasks and procedures associated with operation and
maintenance of the BMP retrofit pilot program. Traffic and worker safety for maintenance and
monitoring activities will be reviewed, as well as equipment operations for the identification and
control of hazardous conditions to help reduce injuriesin the field.

A hazard is any existing or potential condition in the field which, by itself or by interacting with
other variables, can result in the unwanted effects of injuries, property damage, and other losses.

This definition carries with it two significant points:

A hazardous condition does not have to exist at all timesto be classified as a hazard when
the situation is being eval uated.

A hazardous condition may not result from independent failure of workplace components
but from one BMP site component acting upon or influencing another.

In any maintenance and monitoring activity, personnel, equipment, and materials interact within
the BMP site environment to assess the maintenance requirements and collect field samples. By
consciously reviewing traffic and worker safety policies and procedures personnel can
successfully conduct the maintenance and monitoring activities in the safest possible manner.
The Caltrans publication Code of Safe Operating Practices, July 1991, details the genera
operating procedures applicable during al maintenance activities which shall be followed while
performing all maintenance and monitoring duties.

Consultants are required to prepare heath and safety plans consistent with the consultant’s
general organizational health and safety plan and, at a minimum, should include emergency

procedures and contact information. Specia attention should be paid to Traffic and Worker
Safety. Guidelines on preparing these sections are given below.

4.1  Traffic Safety
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Traffic safety for maintenance and monitoring at the BMP sites shall comply with Chapter 8
“Protection of Workers’ [revised June 1999] of the Sate of California Department of
Transportation, Maintenance Manual, Volume 1, (June 1998). See Appendix D-2.

4.2  Worker Safety

Worker and equipment safety for maintenance and monitoring at the BMP sites shall comply
with the Caltrans Code of Safe Operating Practices, July 1991 and Chapter “Protection of
Workers” (revised June 1999) of the State of California Department of Transportation,
Maintenance Manual, Volume 1, (June 1998). The relevant chapters from each of these
publications are located in Appendix D-1 and D-2, respectively.

4.2.1 Safety I ssues During Maintenance I nspections

Safety issues during maintenance inspections are, for the most part, common sense and good
judgement, which should be considered while within Caltrans right-of-way. Possible concerns or
issuesinclude:

Be aware of transients. They are territorial. If transients are present at the maintenance site
contact the CHP at 911 and the Caltrans Maintenance Manager. (See Appendix D-3.)

Look out for holes. A hole can be very small in circumference but deep. In the vicinity of a
stormwater management facility a hole can be an indication of a serious problem. Document
the location and physical characteristics of the hole. While monitoring and/or performing a
survey, look where you walk.

Animals can present a serious concern. Rabies and Hantavirus is a concern with wildlife and
animal bites, which could have severe consequences. Be careful around geese. Geese are very
territorial, and can be extremely aggressive. Look out for snakes.

Do not attempt to handle materials found on the roadside, notify Caltrans or the CHP if they
are a hazard. Contact the Maintenance Manager and Area Superintendent (See Appendix D-
3). Specific itemsthat should never be handled include:

Materials you suspect may be toxic or hazardous
Chemical drums or containers

Weapons or suspicious packages

Syringes hypodermic needles or broken glass
Dead animals (Hantavirus)
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Be careful lifting manhole covers or other structural covers that may be located within the
area of the proposed stormwater facilities. These items can be very heavy, can dlip, and cause
serious injury, such as the loss of afinger. In addition, since they are heavy, back problems
can occur if covers are lifted alone or incorrectly.

Poison ivy, poison oak, or other plants can present a problem depending on the individual's
alergic reaction to them. This can also present a problem during maintenance when vines
from cutting woody vegetation may lie all over asite. Know what these plants look like and
avoid them in thefield.

Never enter a confined space unless you have been trained and have proper safety equipment
in accordance with OSHA Regulations. Do not enter pipes or conduits unless another
individual is present during the inspection. Do not enter a pipe or conduit, even with others
present, if there is any concern regarding the structural strength of the pipe or conduit.

Never enter a manhole or other drainage facility, which is conveying or detaining water
unless you have been trained and have proper safety equipment in accordance with OSHA
Regulations.

Be careful not to walk in water when the depth is unknown, algae and/or scum are present, a
current is present, or where there may be steep slopes below the water line.

Be careful of nails, broken glass, or other sharp objects. Soft bottom shoes, such as athletic
shoes, may be more comfortable for general wear, but they are not as safe as hard soled
shoes. Fences can tear clothing or cause cuts, which may necessitate medical treatment.
Steel-toed work boots are required at all times when inspections are being performed.

Wear gloves if you are going to handle any mechanical parts or structural components. For
health and safety reasons, wear gloves appropriate to the materia the being handled,
especially where pollutants or other materials can coat the hands then get rubbed into eyes or
the mouth. Always wash your hands after an inspection where items are manipulated,
especially if gloves are not worn.

In systems that are somewhat sealed and are poorly ventilated, be careful with cigarettes,
lighters, or other open flames. Smoking is not alowed at any time during site inspections.
Also be sure to allow afacility to vent for a period of time if a peculiar odor is present. Do
not enter any confined space unless the atmosphere has been checked and proper safety
equipment isworn and/or erected. Never enter a confined space unless you have been trained
and have proper safety equipment in accordance with OSHA Regulations.

Hard hats shall be worn during all monitoring and/or inspection surveys.
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For daytime work, a vest, shirt or jacket shal be orange, yellow, strong yellow green or
fluorescent versions of these colors shall be worn during all monitoring and/or inspection
surveys. For nighttime work, similar outside garments shall be retro-reflective.

4.2.2 Safety I ssues During Maintenance and Monitoring Activities

Protect yourself during maintenance and monitoring activities, which requires working with, or in
close proximity to, any equipment operation. Some general rulesto keep in mind are:

At sites where equipment operation is occurring, assume the operator will not see you — it is
YOUR RESPONSIBILITY to be sure that you stay out of the way and when necessary, to be
sure the operator HA'S seen you BEFORE you proceed.

Two-person field crews shall be assigned for all maintenance and monitoring activities.

Assess site conditions for safety and review procedures prior to engaging in any activities at
the site.

Equipment should aways be operated safely and in accordance with manufacturer’ s
specifications.

Contact Underground Service Alert (USA) at 1-800 442-4133, 48 hrs before initiating any
maintenance activity involving any excavation. Look for overhead wires before operating any
equipment, which could touch the wires.

Before starting any maintenance activity, be sure that all necessary equipment or replacement
parts are onsite or are readily available. In the case of sediment removal, have the disposal
location staked out or identified.

Excavated areas that cannot be filled at the end of aworkday should be covered, when possible,
or clearly identified and marked off.

When you are working in a residential community, inform the residents of the nature of the
maintenance activity and how long it will take.
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Don't cut corners when doing maintenance activities. Be careful. Always be aware of what is
around you. Take the time needed to do the job right. Recognize that things go wrong, and
taking time to do quality work will save time and money in the long run.

Wear a hard hat, safety vests, steel-toed shoes, safety glasses, ear plugs, etc. if in an area where
construction equipment (or operating equipment) is operating.

Mowing can be hazardous so be careful around mowers that are running. Take specia care
when mowing steep slopes. Be sure to wear safety glasses, steel-toed shoes, and earplugs while
mowing.

Wear gloves when handling any mechanical parts or structural components.. As stated before,

this needs to be done for both safety and health reasons. Always wash your hands after an
inspection where items are manipulated, especialy if gloves are not worn.
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5.0 SAMPLING AND ANALYSIS

Each BMP used in the retrofit pilot program will be monitored to determine its characteristics
and function, constituent removal effectiveness, and suitability of operation and maintenance
procedures. Parameters important to BMP performance and effectiveness will be recorded.

Each design is intended to remove specific constituents present in highway runoff; consequently,
the type of analyses performed will depend on the runoff control or BMP under consideration.
Water quality samples from runoff controls that are designed to remove a wide range of constitu-
ents will be analyzed for solids, heavy metals, nutrients and total petroleum hydrocarbons
(TPH).! The samples from other, more specialized controls will be analyzed for the appropriate
subset of these constituents.

Documentation will include field observations of the installations before, during and after storm
events. Field observations will be related back to specific design details for a specific site, noting
characteristics that are either beneficial or detrimental to the performance of the device.

5.1 Project Parameters

BMPs will be monitored to meet the requirements of the District 7 Scoping Study. Stormwater
samples for the appropriate BMPs will be collected to conduct post-construction water quality
studies. Stormwater samples will be collected from up to four storms per year, weather permit-
ting, with a maximum of eight storms over a 2-year period for most BMPs. The exception to this
isthat only four stormswill be monitored for the extended detention basin.

5.1.1 Defining a Successfully Monitored Event

For events in the 99/00 wet season and beyond, twelve aliquots, 75% capture and 0.1 in. of rain
will serve as general criteriafor defining a successfully monitored event. Monitoring teams will
only send samples for analysis when the criteria are met for both influent and effluent.

5.1.2. Criteria for Mobilization

A 50% or greater probability of 0.25 in. of rain is required at a minimum for monitoring crew to
mobilize. Probabilities of 0.25 in. of rain at 50% greater than but less than 75% require that Cal-
rans decide whether or not to mobilize. Mobilization will occur if the 0.25-in. storm is predicted
with 75% or greater probability.

! Total petroleum hydrocarbons will be analyzed for gasoline, diesel and il for each of the BMPs whenever hydro-
carbons are mentioned in this document.
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52  Constituent Selection and Analytical Method
521 Constituents

The Scoping Study for District 7 (CTSWRT-98-027) specifies the constituents that will be sam-
pled for this study. A list of constituents to be monitored in stormwater runoff is provided in Ta-
ble5.1. Thislist appliesto all BMP typesin this study, with the exception of:

Infiltration Trenches and Basins. Only lead, copper and zinc will be analyzed for this BMP
in the influent vadose zone. Groundwater quality changes relatively slowly in response to
changes in the characteristics of the recharged water, so an intensive monitoring program is
not necessary. Based on previous water quality monitoring of runoff from highways in the
Los Angeles area, the main dissolved constituents of concern are heavy metals. For infiltra-
tion basins, TSS will not be measured but al other constituents will.

Oil Water Separators: Only conventional analytes and total petroleum hydrocarbons (TPH)
such as diesel, gasoline and oil, and oil and grease will be analyzed for this BMP.

Appendix E-1 provides a matrix that specifies the particular constituents to be monitored for
each BMP type. A description of the location to be sampled ( e.g., inlet, outlet, etc.) and media
(groundwater, sediment, etc.) are also included.

5.2.2 Analytical Methods

Since these constituents may impair beneficial uses of receiving waters at extremely low concen-
trations, it isimportant that analytical methods be selected which have appropriate detection lim-
its. In addition, many of the water quality samples will be collected after treatment by a BMP
and will have concentrations below what is normally found in untreated highway runoff. The
analytical methods recommended in Table 5-1, should provide accurate results at concentrations
that might be expected in the discharge from retrofit BMPs.

5.2.3 Sediment Characterization

Sediment collected within certain BMPs must be characterized annually at the end of the moni-
toring period and analyzed to determine if disposal is needed. This applies to media filters,
biofiltration strips and swales, multichamber treatment trains, extended detention basins and the
wet

basin.
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Table 5.1 Stormwater Matrix
Analytical Parameters, Methodologies, Reporting Limits, Holding Times, Container Volumes and Types, and Preservation
Preferred Sample
Analyte Priority Reporting Units Analytical M ethod Number Holding Time Volume and Preservation
Rank Limits Technique Container Type'
Conventionals
pH 1 0.1 Unit Electrode EPA 150.1 Immediately? 1-100 mL 4°C
glass/plastic
Specific conductance 1 1.0 :mhos/com | Electrometric EPA 120.1 Immediately? 1-6500 mL 4°C
glass/plastic
Hardness 5 2 mg/L Titrimet- EPA 130.2 6 mos 1-250 mL 4°C
ric/clorimetric glass/oplastic
TSS 1 1 mg/L Dried filter weight EPA 160.2 7 days® 1-100 mL 4°C
glass/plastic
Nutrients
Nitrate-nitrogen 2 0.01 mg/L Colorimetric/lon EPA 353.3 28 days 1-500 mL glass 4°C and H,SO,
chromatography to pH<2
Total Kjedahl nitrogen 3 0.1 mg/L Titrimet- EPA 351.3 28 days 1-1L glass 4°C and H,SO,
ric/colorimetric to pH<2
Total phosophorous 4 0.002 mg/L Colorimetric EPA 365.3 28 days 1-100 mL glass 4°C and H,SO,
to pH<2
Total and Dissolved Metals *°
Copper 1 1 tglL ICP-MS EPA 200.8 6 mos 1-100 mL plastic 4°C and HN)3 to
pH<2 and filter
Lead 1 1 zg/lL ICP-MS EPA 200.8 6 mos 1-100 mL plastic 4°C and HN)3 to
pH<2 and filter
Zinc 1 1 tglL ICP-MS EPA 200.8 6 mos 1-100 ml plastic 4°C and HN)3 to
pH<2 and filter
Organics
Total Petroleum Hy- Grab 0.25-0.75 mg/L GC-MS EPA 8015M 7 days 2-1L amber glass 4°C and H,SO,
drocarbons as diesel to pH<2
and gasoline
Bacteria
Fecal coliform Grab 2 MPN/ Plate count SM 9221E 6 hr 1-100 mL plastic 4°C
100 mL

*Analysis with the same preservative can be combined into a single container if the same laboratory is performing the analyses. Samples volumes to be determined by laboratory.

?pH and specific conductance will be measured by the laboratory immediately upon receipt of the samples.

37 days based upon limit for measuring TSS/no reguatort luimiut.
“Total and dissolved metals samples are collected in separate containers.
*Dissolved metals will be filtered in the labaoratory prior to acidification.
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5.3  Sampling Methods and Equipment
5.3.1 Sample Collection Methods

Stormwater samples can be collected to represent a point in time (i.e., "grab" sample) or a period
of time (i.e., "composite” sample). A grab sample is essentially a one-time collection of a sample
volume adequate to perform the intended water quality analysis. A composite sample is com-
prised of some number of individual sample aliquots mixed together. For stormwater monitoring,
this usually refers to samples collected sequentially over time during a stormwater runoff event.

Stormwater samples can be collected using either manual or automated means. In most cases,
automated composite sampling is the recommended sample collection method; however, manual
grab sampling isrequired for certain constituents.

Grab samples are required for monitoring parameters that transform rapidly, require specia pres-
ervation, or adhere to bottles. For example, samples to be analyzed for TPH and bacteria must
be collected as grab samples only. Grab samples are required for selected storms for extended
detention basins, biofilters, media filters and the wet basin. It is anticipated that two of the four
required storms will be sampled by grab method. The pH will be measured at the time of sam-
pling. The only types of BMPs for which grab sampling is not required are the infiltration de-
vices (infiltration trench and infiltration basin).

Samples for bacteriological analysis will be collected in sterile bottles. Sterile Teflon bailers are
available for this purpose; otherwise, the sample must be collected directly into the sterile "bacti"
bottle. Clean techniques must be used when collecting bacteriological samples. Sampling meth-
ods at each BMP type are required and are described below.

Extended Detention Basins. Automatic sampling equipment will be installed at the inlet and
outlet of the device to collect flow weighted composite samples.

Infiltration Basins. The sampling method will depend on the depth to groundwater at the site. If
the groundwater level is within about 10 m (33 ft) of the basin floor, a monitoring well will be
constructed to alow water quality samples to be collected twice a year from the saturated zone.
The well will be installed adjacent to the basin to prevent possible short-circuiting down the an-
nulus of the well and to facilitate access and sampling. Baseline sampling of groundwater will

be completed prior to operation of the device.

If the normal groundwater level is deep (greater than 10 m), or other geologic conditions such as
an aquitard are present, then samples will be collected from the vadose zone. This type of sam-
pling requires a pressure-vacuum lysimeter. The lysimeter will be installed according to the
manufacturer’ s recommendations and placed so that samples are collected at a depth of 1-2 m (3-
6 ft) below the basin floor. This type of sampling is only appropriate for the analysis of dissolved
constituents, because the water must be drawn through a ceramic or Teflon cup.
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Core samplesin the infiltration basin will be collected to determine the rate at which constituents
are transported into the subsurface. Samples of soil will be collected from depths of 0.3 m and
0.6 m (1 ft and 2 ft) in the infiltration basin and analyzed for zinc, lead, copper, and total petro-
leum hydrocarbons. Similar samples will also be collected and analyzed immediately following
completion of construction for comparison. There will be no sampling of the influent to the infil-
tration basin.

Infiltration Trench: Water quality samples will be collected from the vadose zone below the
trenches since the water table is at least 10 m below the bottom of the trench at each of the pilot
project sites. This type of sampling requires a pressure-vacuum lysimeter. The lysimeter will be
installed according to the manufacturer’s recommendations and placed so that samples are col-
lected at a depth of 1-2 m (3-6 ft) below the trench floor. This type of sampling is only appropri-
ate for the analysis of dissolved constituents, because the water must be drawn through a ceramic
or Teflon cup.

Biofiltration Swales and Strips:. Flow-weighted composite samples will be collected for influ-
ent and effluent for the vegetative controls to check for most constituents. Manual grab samples
will be collected during selected events to determine the instantaneous concentrations of total
petroleum hydrocarbons, and fecal coliform.

Media Filters. The runoff samples collected by the automatic sampling equipment will be ana-
lyzed for most chemical constituents for influent and effluent. Manual grab samples will also be
collected during selected storm events to determine the instantaneous concentrations in the
treated and untreated runoff for total petroleum hydrocarbons, and fecal coliform. At the end of
the monitoring period, samples of the sediment which has been retained by the filter will be col-
lected and analyzed to determine the proper disposal method.

Continuous Deflective Separation (CDS) Units. Influent and effluent flow-weighted compos-
ite sampling will be used to sample for most constituents listed in Table 5.1. For the effluent, the
sampler intake will be located between the CDS and downstream litter collection bag. Influent
and effluent grab samples will aso be collected to analyze for organics and fecal coliform.
Material collected within the CDS will be collected and characterized annually to determine the
proper disposal method (at the end of the wet season), or when material is at 85% of CDS's ca
pacity, whichever occurs first. Monthly, or prior to atarget storm, the amount of litter and debris
collected in the CDS will be reported. Materia collected in the litterbag downstream of the CDS
will be monitored for its volume and mass, four storms per wet season, and annually at the end of
the wet season, or when the litter collection bag isfull.

Drain Inlet Inserts: Composite samples will be collected from the catchment discharge and ana-
lyzed for the parameters shown in Table 5.1. The constituent removal efficiency of the inserts
will be determined by extracting the sediment, nutrients, metals, and hydrocarbons from the in-
serts. Knowledge of the effluent quality and quantity will allow calculation of the influent quality
by performing a mass balance on the catch basin inserts.

Oil Water Separators. Grab samples are required for analysis of oil and grease concentrations,
with efficiency based on a comparison of paired samples.
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Multi-Chambered Treatment Train (MCTT): Automatic sampling equipment will be in-
stalled at the inlet and outlet of the device to collect flow weighted composite samples. The sam-
ples will be analyzed for the suite of analytical constituents.

5.3.2 Flow Measurement Equipment

Sites, which require the collection of flow, weighted composite samples and rainfall datawill be
equipped with automatic samplers, data loggers, flow meters and rain gauge. The equipment will
be selected, installed and maintained according to the Caltrans Guidance Manual: Stor mwater
Monitoring Protocols (LWA, 1997).

Flow measurements are required for accurate sample compositing and are described below for
each of the retrofit sites.

Extended Detention Basins: The most appropriate flow measurement structures for basin inlets
are Parshall flumes and H flumes. An advantage of these devicesis their ability to pass trash and
other debris, which tend to accumulate in structures such as V-notch weirs. The high velocity
through the flume prevents sediment accumulation from runoff with high suspended solids con-
centrations. In addition, these devices operate with a much smaller head loss than a weir. De-
pending on the size of the contributing watershed, an H flume is preferred because of its ability
to accurately measure awider range of flows.

Flow measurement at the basin outlet is subject to different constraints than at the inlet. Because
of the long detention times, flow rates will necessarily be much lower and most of the trash and
debris will have been removed from the runoff. Therefore, a V-notch welir is the preferred option
for measuring flow at this location. The type and size will be determined by the size of the wa-
tershed and expected discharge rate from the basin.

Infiltration Basin: The rate of stormwater infiltration will be measured by installing an auto-
mated flow meter in the basin. The meter will be a bubbler type device. The meter will record
changes in water depth in the basin so that the infiltration rate can be calculated. The data will
also indicate how the infiltration rate changes over the course of the study period and indicate
when maintenance is required to remove material that has accumulated on the surface of the ba-
sin.

Infiltration Trenches: A monitoring well will be constructed in each of the infiltration trenches
to monitor the rate of infiltration into the soil and to determine whether the trenches are draining
in the recommended time. Measurements of water level in the monitoring well will be made
twice ayear following rainfall events of at least 12 mm (0.5 in.). This datawill indicate the rate
of infiltration under typical conditions and assess how that rate changes during the monitoring
period.

Biofiltration Swales and Strips: At a Swale/Strip, both primary and secondary flow metering
devices will be used. A primary flow measuring device is a hydraulic structure inserted into a
channel that monitors changes in liquid level in or near the structure. By knowing the shape and
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dimensions of the hydraulic structure, flow through or over the structure is related to the liquid
level by a mathematical relationship. A secondary flow metering device measures both liquid
depth and/or velocity. Primary devices are preferable, unless hydraulic characteristics prohibit
them. A primary flow measuring discharge flume will be used at each sampling point. A bubbler
will be used in conjunction with the flume. The bubbler measures the hydrostatic pressure of the
liquid. The bubbler tube will be connected to the flume' s stainless steel bubbler tube.

Media Filters. The most appropriate flow measurement structures for filter inlet are Parshall
flumes and H flumes. An advantage of these devicesistheir ability to pass trash and other debris,
which tend to accumulate in structures such as V-notch weirs. The high velocity through the
flume prevents sediment accumulation from runoff with high suspended solids concentrations. In
addition, these devices operate with a much smaller head loss than aweir. Depending on the size
of the contributing watershed, an H flume is preferred because of its ability to accurately meas-
ure awider range of flows.

Flow measurement at the filter outlet is subject to different constraints than at the inlet. Because
of the long detention times, flow rates will necessarily be much lower and most of the trash and
debris will have been removed from the runoff. Therefore, a VV-notch welir is the preferred option
for measuring flow at this location. The type and size will be determined by the size of the wa-
tershed and expected discharge rate from the filter.

Continuous Deflective Separation (CDS) Units. The sampler will be triggered by flow enter-
ing the H-flume located downstream of the CDS. The rate of stormwater infiltration will be
measured by installing an automated flow meter in the basin. The meter will be a bubbler type
device.

Drain Inlet Inserts: Rainfall will be measured at another fully instrumented site in the vicinity.
The sites selected for installation of these devices will be nearly 100% paved so the total rainfall
can be easily used to calculate the total volume of runoff treated.

Oil/Water Separators. A flow-measuring discharge flume will be used at the discharge sam-
pling point. A bubbler flow meter (or equivalent) will be used in conjunction with the discharge
flume.

Multi-Chambered Treatment Train (MCTT): These siteswill be designed to incorporate flow
measurement structures. The most appropriate flow measurement structures for the MCTT inlet
are Parshall flumes and H flumes. An advantage of these devicesis their ability to pass trash and
other debris, which tend to accumulate in structures such as V-notch weirs. The high velocity
through the flume prevents sediment accumulation from runoff with high suspended solids con-
centrations. In addition, these devices operate with a much smaller head loss than a weir. De-
pending on the size of the contributing watershed, an H flume is preferred because of its ability
to accurately measure awider range of flows.

Flow measurement at the basin outlet is subject to different constraints than at the inlet. Average
flow rates will necessarily be lower because of the media filtration chamber and most of the trash
and debris will have been removed from the runoff. However, during large storms, runoff will
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bypass the filter chamber and discharge rates will be equal to the influent rate. Therefore, a com-
pound V-notch weir is the preferred option for measuring flow at this location. The type and size
will be determined by the size of the watershed and expected discharge rate from the MCTT.
Flow weighted composite samples will be collected at both the inlet and outlet of the MCCT.
The samples will be analyzed for the suite of analytical constituents.

5.3.3 Data Management

Efficient data storage, retrieval, and transfer methods will be established prior to initiation of
monitoring activities. LWA (1997) provide a number of suggestions for the development of a
data management system. In addition, the technical memorandum, “Caltrans Data Management
Plan—Data Reporting Protocol and Database,” Doc. 1.D. CTSW-TM-98-005, provides details of
Caltrans data management program (see Appendix E-3 for this memo).

5.3.4 Bottle and Equipment Cleaning

Prior to each stormwater monitoring event, sample bottles and sampling equipment will be
cleaned and installed as specified by the Caltrans Guidance Manual: Stormwater Monitoring
Protocols (LWA, 1997).

All Teflon tubing will be replaced at the beginning of each wet season with new teflon tubing
that has undergone the correct decontamination procedures specified below.

1. Teflon hose will be rinsed three times with a 2% Micro solution or equivalent.
Other sampling equipment will be:

Washed with a 2% Micro solution and a clean plastic brush

Rinsed three times with warm tap water

Rinsed three times with Milli-Q or equivalent water

Rinsed three times with 2N nitric acid

Soaked at least 24-hoursin 2N nitric acid

Rinsed three times with Milli-Q water

Nogkrwd

54  Training
54.1 Review Sampling Plan and Health and Safety Plan

All stormwater sampling team members and alternates should read the entire stormwater moni-
toring plan, to obtain both the background information required for an overall understanding of
the goals of the Caltrans monitoring program, and specific information related to the accom-
plishment of individual tasks. Team members should also read the health and safety plan, to be-
come aware of the potential hazards associated with stormwater sampling, and become familiar
with the methods to be employed to cope with those hazards.
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5.4.2 Classroom Training Session

A classroom-format training session will be held for all stormwater sampling team members and
alternates, to review the sampling techniques and protocols specified in the monitoring plan. Ide-
ally, the training session would occur shortly before the expected onset of the wet season.

The following documentation should be reviewed thoroughly by training personnel during the
preparation of atraining session outline:

Sampling plan and standard operating procedures
Health and safety plan

Monitoring equipment manuals

EPA sampling protocols

The training session will be organized in a chronological fashion, in order to follow the normal
train of events from pre-monitoring preparations through post-monitoring activities. All standard
operating procedures for the sampling equipment will be covered, along with the site-specific
responsibilities of individual team members. In addition, any questions arising from the docu-
ment review should be addressed during this session. An example of a basic classroom stormwa-
ter training session outlineis shown in Figure 5.1.

Training personnel will circulate a copy of the sampling plan, health and safety plan, and al
other appropriate documentation during the training session. The following is an example of
items that will be on hand during atraining session:

Documentation (sampling plan, site-specific operating procedures, health and safety plan,
example of weather forecast, etc.)

An example chain-of-custody form

Storm kit and sampling supplies

Portable monitoring equipment and water (for demonstration purposes)

Sample bottles and example bottle labels

Key sections of the sampling plan will be highlighted during the training session, and use of all
equipment should be demonstrated. In order to emphasize the importance of minimizing sample
contamination, special attention should be given to proper sample handling techniques. Ample
opportunity will be provided to answer questions posed by field crew members.
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Figure5.1

Classroom Stormwater Training Session Outline
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5.4.3 Field Training/Sampling Simulation

After classroom training, al sampling team members and aternates will attend a field training
sampling simulation, or “dry run,” under the supervision of the project manager or sampling
team leader. The “dry run” should begin with a brief review of the classroom session. During the
“dry run,” sampling team members travel to their assigned sampling locations and go through the
procedures specified in the Sample Collection section of the sampling plan, including:

Site access and parking at the site - Downloading data from automated

Traffic control measures (if any) equipment

Calibrating field equipment - Completing sample labels and field log

Preparing the stations for monitoring forms

Taking field measurements - Packing samples

Collecting stormwater samples - Délivering or shipping samplesto the
laboratory

All of the equipment and materials required for a wet sampling event will be mobilized and used
to simulate, as closely as possible, the conditions of an actua sampling event. All stormwater
monitoring team members (including alternates) will receive hands-on training with all field
equipment and sample handling procedures. The project manager or sampling team leader will
re-emphasi ze health and safety considerations during the field sampling simulation.

5.5 Preparation and L ogistics

Adequate pre-storm preparations are essential for a successful stormwater monitoring event.
Prior to deployment of field crews and the initiation of stormwater monitoring, it is imperative
that weather systems are adequately tracked, field personnel are prepared, all necessary equip-
ment is inventoried, and sample bottles are labeled. Stormwater monitoring preparation and lo-
gistics should include the following basic elements.

55.1 Weather Tracking

A crucia role of weather forecasting is projection of a quantity of precipitation forecast for an
impending storm. This is the amount of precipitation expected for the storm event, and is nor-
mally provided along with the expected duration of the storm. This information serves two es-
sential purposes. First, it is necessary to determine, prior to making the decision to mobilize for a
storm event, whether the storm will produce adequate runoff to permit collection of a meaningful
set of samples. Second, because composite samples are typically collected on a flow-weighted
basis, the sampling equipment must be programmed to collect samples at appropriate intervals so
as to not under-fill nor over-fill the composite bottles, based on the rainfall/runoff amounts ex-
pected during the course of the storm.

During the wet season, when the stormwater monitoring program is active, the monitoring task
manager or field coordinator continuously tracks weather conditions and potential storms. The
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frequency of weather tracking increases as incoming storms are identified as candidates for
stormwater monitoring.

Sources of weather information to be used to track incoming storms are as follows:

Source Internet Address or Telephone Number
National Weather Service web page www.nws.fsu.edu http://nimbo.wrh.noaa.gov/ Oxnard
Weather Watch Service (619) 223-8163
Continental Weather and Earth Sciences, Inc. 1-800-THE RAIN
Alert system from Los Angeles County http://www.nwsla.noaa.gov
The Weather Channel and local news stations Cable TV; broadcast TV

Radar and satellite images downloaded from Internet The Weather Channel - www.weather.com

sources The Weather Underground - www.wunderground.com

Weather - www.intellicast.com

55.2 Storm Action Levels

It is recommended that storm action levels be defined for the purpose of stormwater monitoring
preparation, mobilization, and demobilization. An example of storm action levels is shown in
Figure 5.2. All project management, field personnel, and laboratory personnel involved are noti-
fied each time there is a storm action level change.

5.5.3 Communications

A telephone tree will be developed, and included in Volume 2, to clearly define lines of commu-
nication and notification responsibilities. The telephone tree is used for stormwater monitoring
preparation activities, personnel notification of storm action level changes, communications dur-
ing stormwater monitoring, and coordinating demobilization activities following a monitored
storm event. An example of atelephone treeis presented in Figure 5.3.

5.5.4 Ordering Sampling Bottles

Prior to the first targeted storm of each monitoring season, and immediately following each
monitored event, a sample bottle order is placed with the analytical |aboratory. Bottles are or-
dered for al planned stormwater samples, including quality control samples. The bottles must be
the proper size and material, and contain preservatives as appropriate for the specified |aboratory
analytical methods. Composite bottles must be pre-cleaned according to the procedures specified
in Caltrans Guidance Manual: Stormwater Monitoring Protocols (LWA, 1997). Field crews
must inventory sample bottles upon receipt from the laboratory to assure that adequate bottles
have been provided to account for the analytical requirements of all composite and grab samples.
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Figure5.2 Storm Action Levelsfor BMP Facilitieswith Large Drainages

Figure
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Figure5.3
Telephone Tree Example
PROJECT MANAGER TASK MANAGER
ANALYTICAL FIELD FIELD CREW
LABORATORY COORDINATOR

MONITORING EQUIPMENT:
AMERICAN SIGMA
ISCO

EMERGENCY
Police 911
Fire 911
Paramedics 911
Hospital

FORECASTERS:
Weather Network
National Weataher Service
HAZ-MAT TEAM

ENVIRONMENTAL HEALTH
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5.5.5 SampleBottle Labeling

All sample bottles will be pre-labeled before each stormwater monitoring event. Pre-labeling
sample bottles simplifies field activities, leaving only date, time, sample number, and sampling
personnel names to be filled out in the field. Basic water-proof bottle labels are available pre-
printed with space to pre-label by hand writing or typing. Custom bottle labels may be produced
using blank water-proof labels and labeling software. A standardized bottle label should include
the following information, with other items as appropriate:

Project Name
Station Name
Event Number
Date and Time
Sample Type
Sample  of
Collected by:
Preservative
Anaysis, and
Sampler’sInitials

5.5.6 Field Equipment Preparation

Prior to the first targeted storm event of each monitoring season, and immediately after each
monitored event, the field crews will inventory, restock, replace, clean, calibrate, maintain, and
test field equipment as needed. Field equipment is inventoried using a comprehensive checklist
of al required field equipment (tools, sample bottles, flashlights, extra batteries, safety equip-
ment, first-aid kit, cellular telephone, etc.). Field equipment should be kept in one location which
is used as a staging area to simplify field crew mobilization. An example field equipment check-
list is provided as Figure 5.4.

The following equipment preparation procedures will be conducted prior to each targeted storm:

Inspect the pump tubing and replace if necessary

Inspect intake tubing condition and connections

Inspect desiccant cartridges in sampler and flow meter

Check all electrical connections

Ensure that batteries are adequately charged and positioned

Insert sample bottles into sampler (check for proper bottle position)

Reset automatic sampler

Cdlibrate any portable analytical meters that will be used to make field measurements

At a minimum, the frequency and nature of equipment maintenance for all field equipment
should be consistent with the manufacturer’ s recommendations.
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Field Equipment Checklist

Storm Kit Equipment List

Storm M obilization Equipment L ist

First aid kit

Storm kit

Keys (to gates and to enclosures)

Log books/log sheets

Flashlights (2) - hand held and head mounted

Paper towels

Maps

D.l. water squirt bottles

Large flat screwdriver

I ce scoop

Small flat screwdriver

Chain of custody forms

Umbrella- large size

Appropriate number of composite bottles with
mesh carriers and buckets

Alkaline D-cell batteries for flashlights

Appropriate number of grab sample bottles

Spare alkaline D-cell batteries for flashlights

Bottle labels

“Writeintherain” pens(2)
(waterproof, fine-point markers)

Coolersand ice

Spare sample bottle labels

Grab pole, rope and duct tape

Desiccant (for samplers and flow meters)

D.l. water

Diagonal cutters

Laboratory-provided blank water

Electrical tape

Cdlular phone

Cable ties (assorted sizes)

Personal extra change of clothes

Utility knife

Lighting

Ziplock baggies (assorted sizes)

Personal rain gear

Gloves — powder free nitrile

Hard hats and orange safety vests

Duct tape

Traffic cones/signs

Rubber bands

SOPs/Health and Safety Plan
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55.7 Mohbilization of Field Crews

When a candidate storm is approaching (i.e., the storm meets the storm selection criteria), the
field crew and analytical laboratory will be alerted by the monitoring task manager. Field crews
will be given notice to mobilize when precipitation isimminent or has begun.

When first alerted, field crew members should consult their sampling plan and check monitoring
equipment and supplies to ensure they are ready to conduct monitoring. Upon arrival at the
monitoring site, the field crew should:

Install clean composite bottle(s) and remove lid(s) as necessary.
Check battery levels.

Check tubing and all connections.

Add ice to sampler if necessary.

Program automatic flow meter and sampler.

If sample collection is conducted at a station without a refrigerated sampler, or if grab samples
are required, the field crew will need to obtain frozen refreezable ice packets or purchase fresh
ice (for sample preservation) on the way to the sampling station. Composite sample bottles are
required to be kept in arefrigerated sampler, or surrounded with ice during sample collection. Ice
for grab samples should be kept in ice chests where full grab sample bottles will be placed.

5.5.8 Programming Automated Equipment

Most automated monitoring stations typically contain continuous flow measurement devices and
data logging software. To collect flow-proportioned composite samples, the flow measurement
device must be programmed to send a pulse to the sampler each time a specified flow volume
has passed the flow sensor. The sampler, in turn, is programmed to collect a sample each time it
receives a pulse. Therefore, each time the programmed flow volume per sample has passed the
sampling location, a composite sample aliquot is collected.

The flow volume per sample (the amount of flow that passes the sampling point between each
aliquot collected) must be programmed into the flow meter in proportion to the predicted rainfall
amount for each storm event, to set the sample pacing so as to fill the composite bottle(s) at an
appropriate rate.

The automatic sampler should be programmed to collect a specific number of composite sample
aliquots of specific volume before halting the sampling program, so as to fill the composite bot-
tle(s) to the desired level, without overfilling.

The number of composite sample aliquots (CSA) may be determined based on total composite
sample volume required and the desired sample aliquot volume. An adequate number of sample
aliquots should be collected to produce a composite sample that is representative of the runoff
for the entire sampling event. The total sample volume required for the laboratory to conduct all
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planned analyses, including QA/QC analyses, may be divided by the selected sample aliquot
volume to produce the required sample aliquot number.

Detailed methods for programming automated sampling equipment to capture the right amount
of flow and number of composite sample aliquots is specified in the Caltrans Guidance Manual:
Sormwater Monitoring Protocols (LWA, 1997).

5.5.9 Overlapping Storms

The following language is applicable to any BMP that will hold water for longer than 48 hours,
e.g., extended detention basins. Declaring the end of a storm event may be difficult as the BMP
may hold water for longer than 48 hours and effluent flow may continue out of the basin. Thus,
storm events can overlap. If storm events begin to overlap, two criteriawill be used to either con-
tinue sampling or end sampling. If the effluent has 75% storm capture or more and 8 or more
sample aliquots, monitoring will stop and the stations will be shut down. If the effluent has less
than 75% storm capture or less than 8 sample aliquots, the influent and effluent sampling will
continue monitoring the event until the rain event stops.

5.6 Laboratory Sample Preparation and Analytical Methods

This section describes the steps to be taken by analytical laboratories to prepare for monitoring
events, and the procedures laboratories will use for stormwater sample analyses. For Brown and
Caldwell, Del Mar Analytical is the contracted laboratory. Law Crandall uses Montgomery Wat-
son Laboratories, Pat-Chem Laboratories, and Quanterra.

5.6.1 Pre-Sampling Preparations

The analytical laboratory will be involved in a number of activities prior to the actual analysis of
stormwater samples. These activities are described below.

Determination of Laboratory Performance Criteria

The analytical laboratory must analyze the stormwater samples using methods that will achieve
Cdtrans data quality objectives (DQOs) for the project. The contract for analytical services
should specify laboratory performance criteria designed to ensure that the project DQOs will be
met. The contract should specify the following:

Analytical detection limits

Holding times

Types and frequency of QA/QC analyses
Quality control performance limits
Sample turnaround times

Electronic and hard copy report formats
Corrective action procedures
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In addition, the contract with the laboratory should specify that at least 90% of the stormwater
sample results must meet the QA/QC criteria and be deemed usable for the project.

Laboratory I nput to Project QA/QC Plan

The contract laboratory should review and provide input to the QA/QC plan for each BMP site.
This input will help ensure that the QA/QC plan specifies the correct sample containers, sample
volumes, holding times, analytica methods, detection limits, reporting/quantity limits, and the
correct points of contact for communications between field and laboratory personnel. In addition,
the laboratory should be involved early in the process so they can provide feedback on methods
and performance standards during the planning phase.

Sample Containers, Blank Water

Each analytical method has specific requirements for type of sample container (e.g., plastic,
glass, Teflon, amber glass), and the size and number of containers. Table 5.1 shows the appropri-
ate sample containers for the analytical constituents recommended for the monitoring program.

Each laboratory may have its own sample container requirements, which may be dslightly differ-
ent from those listed in Table 5.1. As noted above, the analytical laboratory should review the
QA/QC plan for each site to ensure that it specifies the appropriate sample containers, volumes,
and preservatives. Sampling personnel will need to request the appropriate containers from the
laboratory before each sampling event.

For the BMP sites where composite samples will be collected, field personnel must obtain the
appropriate composite sample containers from the laboratory; however, the field personnel do
not need the individual containers required for each analysis. The composite sample bottle con-
tainer must be large enough to provide sufficient volume of sample for al of the individual con-
stituents to be analyzed. The container type should be compatible with all of the constituents. In
general, borosilicate glass is the most appropriate material for composite sample containers.

For collection of grab samples, field personnel must obtain the appropriate pre-cleaned bottles
from the laboratory prior to the sampling event. Some projects may require use of “ultra-clean”
techniques (USEPA, 1995) in order to meet the project DQOs. Such techniques may entail use of
special cleaning procedures for the sample containers, which should be specified in the contract
for analytical services and the QA/QC plan for the project, to ensure that the containers obtained
from the laboratory have been cleaned in accordance with the EPA guidance.

Sample volumes necessary for the requested analyses should be confirmed with the laboratory
prior to sample collection, including sufficient sample volumes for the required laboratory
QA/QC analysis. Laboratory QA/QC samples that make use of sample water provided by the
field crew include splits (laboratory duplicates), matrix spikes, and matrix spike duplicates. Ad-
ditional sample water will also be required for field duplicate QA/QC samples.
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If field blanks are to be collected, the laboratory also will need to provide sufficient quantities of
deionized water and appropriate containers. The deionized water supplied by the laboratory
should be the same as the water used for equipment cleaning.

Table 5.1 lists the sample volume requirements for the analytical constituents.
Laboratory Coordination Prior to a Sampling Event

It is important for the task manager to notify the laboratory of an anticipated storm sampling
event so that the laboratory can prepare for possible off-hour sample delivery, and to set up for
any analyses with short holding times. The laboratory contact should be notified regarding the
number of samples anticipated, approximate date and time of sampling (if known), and when
sample containers, blank water or ice chests will be required.

In addition, the laboratory should be made aware of specific project requirements such as re-
quired laboratory performance objectives, required QA/QC samples, and reporting requirements.

5.6.2 Sample Storage and Handling Prior to Analysis

To minimize the chance of sample contamination and unreliable analytical results, specia meas-
ures must be taken during the storage and handling of samples prior to analysis. For example,
samples must be collected and stored in the appropriate containers and preserved. If composite
samples are collected, sample splitting must be conducted to properly store and preserve the
samples. In addition, some analytical methods require filtration of the sample prior to anaysis.
Finally, samples must be analyzed within established holding times to ensure reliability of the
results. Each of these measuresis discussed in more detail below.

Composite Splitting

As mentioned above, composite samples must be split prior to analysis. It is recommended that
composite sample splitting be conducted by the analytical |aboratory to minimize the chance of
contamination. If composite splitting is conducted in the field, clean techniques should be used.

Sample Filtration

Sample filtration is required when collecting samples for dissolved metals determinations. It is
recommended that filtration for metals be conducted by the analytical laboratory to reduce the
potential for contamination in the field, especially during storm conditions. EPA Method 1669
(Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria Levels) specifies the
use of a 0.45 mm, 15 mm diameter or larger, tortuous-path capsule filter or equivalent. To mini-
mize phase change from the time of sample collection to the time of analysis, it is essential that
the laboratory perform the sample filtration promptly. The field crew should therefore specify
“filter for dissolved metals immediately upon receipt” on the sample chain-of-custody form, and
coordinate this activity with the laboratory in advance.
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Sample Preservation

Chemical preservatives are added to the samples for certain analyses to prolong the stability of
the constituents during storage. Table 5.1 lists the sample preservatives for recommended and
additional analytical constituents. No preservatives are added to the composite sample containers
because no single chemical preservative is suitable for all of the constituents. The laboratory
must first divide the composite sample into the appropriate bottle for each analysis, and then add
chemical preservatives as appropriate for each analysis. If grab sampling procedures are used
(i.e, field personnel directly fill the containers required for each analysis), the laboratory should
add the appropriate preservative to each sample container immediately upon receipt at the labo-
ratory. Use of bottles pre-filled with preservative is not recommended as this may increase logis-
tical problems (e.g., field crews have to avoid loss of preservative when collecting samples).

Holding Times

Holding times are specified for various analytical methods and analytes. The holding time starts
when sample collection is complete and is counted until extraction/preparation or analysis of the
sample. For composite samples, the time of the initial sample aliquot is considered the “sample
collection time” for determining sample holding time. If a sample is not analyzed within the des-
ignated holding times, the analytical results may be suspect. Thus, it is important that the labora-
tory meet all specified holding times and make every effort to prepare and analyze the samples
immediately after they are received. Prompt analysis also alows the laboratory time to review
the data and, if analytical problems are found, re-analyze the affected samples.

Table 5.1 lists the analytical holding times for the analytical constituents recommended for moni-
toring. Some of these holding times are short and will require the laboratory to immediately han-
dle the sample once received. For example, the fecal coliform test must be started within 6 hours
of sample collection. Similarly, soluble reactive phosphorus or nitrite analyses must be per-
formed within 48 hours after sample collection. Holding times may be a factor affecting allow-
able sampling timesiif the laboratory has not agreed to work evenings or weekends.

5.6.3 Laboratory Data Package Deliverables

As a part of the laboratory contract, the data package that will be delivered to Caltrans and the
timing of its delivery (turn around time) will be defined. The data package should be delivered in
hard copy and electronic copy (on diskette). See technical memorandum on “Caltrans Data Man-
agement Plan — Data Reporting Protocol and Database,” Doc. |.D. CTSW-TM-98-005, for de-
tails of Caltrans data management program (see Appendix E-3).

The hard copy data package will include a narrative which outlines any problems, corrections,
anomalies, and conclusions, as well as completed chain of custody documentation. A summary
of the following QC elements must be in the data package: sample extract and analysis dates,
results of method blanks, summary of analytical accuracy (matrix spike compound recoveries,
blank spike compound recoveries, surrogate compound recoveries), summary of analytical preci-
sion (comparison of laboratory split results and matrix spike duplicate results, expressed as rela-
tive percent difference), and reported detection limits. For all total petroleum hydrocarbon analy-
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ses, the gas chromatograms of station samples, QC samples, blanks, and standards should be re-
quested as described above.

In addition to the hard copy, an electronic copy of the data should be requested from the labora-
tory, including al of the information found in the hard copy data package except for TPH chro-
matograms. The contractors will adopt a standard format for submission of the electronic copy
and will then submit it for inclusion in a database of all Caltrans stormwater data.

Common turnaround times for laboratory data packages are two to three weeks for faxed data
and three weeks to thirty days for hard copy and electronic copy. Receiving the faxed data
quickly allows for an early data review to identify any problems that may be corrected through
sample re-extraction or re-analysis.

5.7 Sample Custody

Equipment and bottles used in the collection of samples to be analyzed for trace metals, trace
organics, nutrients, and bacteriological constituents must be handled with great care to minimize
the possibility of contamination. The following procedures include sample handling techniques
that maximize the ability of sampling personnel to collect samples reliably and with minimal
sampl e contamination.

All samples must be kept on ice, or refrigerated, from the time of onset of sample collection to
the time of receipt by laboratory personnel. If samples are being shipped to the laboratory, place
sample bottles inside coolers with blue ice, ensure that the sample bottles are well packaged (i.e.,
with bubble wrap, foam, etc.), and secure cooler lids with packaging tape. Note that packing with
regular ice will lead to objects shifting once ice has melted. Dry ice is forbidden by shipping
companies.

It is imperative that all samples be analyzed within the maximum holding times specified by
laboratory analytical methods. To minimize the risk of exceeding the holding times, stormwater
samples must be transferred to the analytical laboratory as soon as possible after sampling is
complete. Moreover, the laboratory should be notified before the sampling begins so that it can
prepare to analyze the samples immediately upon receipt.

The sampling team must fill out chain-of-custody (COC) forms (see example on following page)
for al samples submitted to the analytical laboratory. The purpose of the formsis to keep are-
cord of the transfer of sample custody and requested analyses. Sample date, location, and analy-
sis requested are noted on each COC, including specification of lab quality control requirements
(e.g., laboratory duplicate samples and matrix spike/matrix spike duplicate (MS/MSD) samples.
Any specia instructions for the laboratory should also be noted, for example, requesting that fil-
tration for dissolved metals be conducted immediately. Copies of COC forms are kept with field
notes in afield log book. COC forms should be checked to be sure all analyses specified by the
sampling plan are included. Review of the COC forms immediately following a storm event
gives the data reviewer a chance to review the field crews’' requests and then to notify the labora-
tory of additional analyses or necessary clarification.
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Chain-of-Custody Form
Laboratory: Lab# “From
Date Rec'd
Project: Project #:
P.O#: Required Completion Date:
Sample 1D | Site ID # Lab ID # | Matrix/ Containers FPres. Sample Condition Upon
it Analysis Drate/Time Receipt

Data Reports WILL inclade the following: Sample/Site ID, Analytical Method, Detection Limit, Date of Extraction if
apphicable, Date of Analysis, Analyfical Results and Signature of QA Reviewer.

Special Instructions/Comments:

Relinquished By: Date/Time

Transporter | Received E‘y: Date/ Lime

Relinguished By: Date/Time

Transporter | Raceived By: Date/ Time

Relmguished By: Date/Time

Transporter | Received By: Dhate/Time

5-23




BMP Retrofit Pilot Program

c Operation, Maintenance and Monitoring Plan
Volume |, Caltrans District 7

hibang Sampling and Analysis Plan
September 1999

58  Groundwater Monitoring
581 ApplicableBMPs

Groundwater monitoring in District 7 appliesto only two sites, an infiltration trench and infiltration
basin. The infiltration trench will be located at the Altadena Maintenance Station, while the
infiltration basin will be located at the 1-605/SR-91 interchange. These facilities are designed to
retain a known volume of runoff and allow that runoff to dowly percolated to the groundwater
table.

5.8.2 Sampling Freguency

Current plans call for two baseline-sampling episodes at each well location. The first baseline
sampling will be conducted prior to construction of the BMPs. The second baseline-sampling
episode will take place immediately after construction of the BMPs. Post-construction sampling
frequency will consist of two samples per year, in December and February.

5.8.3 Sampling Equipment and Methods

Infiltration Basins: The sampling method depends on the depth to groundwater at the site. The
infiltration basin located in District 7 has a depth of greater than 10 m. In this case, the samples
will be collected from the vadose zone using a pressure-vacuum lysimeter. The lysimeter will be
installed according to the manufacturer’s recommendations and placed so that samples are col-
lected at a depth of 1-2 m (3-6 ft) below the basin floor. This type of sampling is only appropri-
ate for the analysis of dissolved constituents, because the water must be drawn through a ceramic
or Teflon cup.

Core samplesin the infiltration basin will be collected to determine the rate at which constituents
are transported into the subsurface. Samples of soil will be collected from depths of 0.3 m and
0.6 m (1 ft and 2 ft) in the infiltration basin and analyzed for zinc, lead, copper, and total petro-
leum hydrocarbons. Similar samples will also be collected and analyzed immediately following
completion of construction for comparison. There will be no sampling of the influent to the infil-
tration basin.

Infiltration Trench: Water quality samples will be collected from the vadose zone below the
trenches since the water table is at least 10 m below the bottom of the trench at each of the pilot
project sites. This type of sampling requires a pressure-vacuum lysimeter. The lysimeter will be
installed according to the manufacturer’s recommendations and placed so that samples are col-
lected at a depth of 1-2 m (36 ft) below the trench floor. This type of sampling is only appro-
priate for the analysis of dissolved constituents, in this case dissolved metals, because the water
must be drawn through a ceramic or Teflon cup.
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584 SampleHandling

All sample containers will be iced immediately and preserved appropriately. Chain-of-custody
forms will be completed and will accompany the samples during transport to the appropriate
laboratories for anaysis.

5.85 Analytical Constituents

Congtituents selected for analysis of the baseline quality of the groundwater, EPA method numbers,
and method detection limits are listed in Table 5.2. The constituent list that was provided in the Dis-
trict 7 Scoping Study was used as a basis for the selection. A few basic conventional parameters
were added to better characterize the groundwater. Hardness was included because it is a critical
parameter for interpretation of metal toxicity in water. Other genera parameters added were TDS,
and COD. Because bacteriais acritical sscormwater permit parameter for Caltrans, and because such
contamination can come from many sources, bacterial parameters were included.

Tableb5.2
Selected Analytical Constituentsfor Baseline Groundwater Monitoring
Analyte Analytical Reporting Limits
Procedure
Conventionals
COD EPA 410.1 8 mg/L
Hardness EPA 130.2 1 mg/L
TDS EPA 160.1 1 mg/L
TSS EPA 160.2 1 mg/L
Specific Conductance EPA 120.1 2.0 mmho/cm
pH EPA 150.1 0.1 units
Nutrients
Nitrate EPA 300.0 0.2 mg/L
TKN EPA 351.3 1.0 mg/L
Total Phosphorus EPA 365.3 0.03 mg/L
Total and Dissolved Metals
Copper EPA 200.8/6020 1ng/L
Lead EPA 200.8/6020 1 ng/L
Zinc EPA 200.8/6020 S ng/L
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Table 5.2 (continued)

Analyte Analytical Reporting Limits
Procedure
Organics
Total Petroleum Hydrocarbons as Diesel | EPA 8015A 100 ny/L
Total Petroleum Hydrocarbons as Gaso- | EPA 8015A 200 noy/L
line
Bacteria
Total Coliform SM 9221 2 MPN/100 mL
Fecal Coliform SM 9221E 2 MPN/100 mL

Sources: Larry Walker and Associates, Guidance Manual: Sormwater Monitoring Protocols, Section 4. 1997; and
RBF, Scoping Sudy, Retrofit Pilot Program Caltrans District 7, April 1998 [and District 11, February 1998].

59 Empirical Observations
5.9.1 Purpose

The constituent removal for some of these devices is well established for properly designed and
maintained systems. Therefore, much of the effort of this study will be directed to recording and
analyzing the siting, design, construction, and operation and maintenance experience. Forms
have been developed for each phase of the project so that engineers and support staff can record
their observations in acommon format to facilitate compilation of thisinformation.

5.9.2 Parametersand Guidelinesfor Storm and Dry Weather Observations

A site visit log will be filled out when visiting each site. The types of observations recorded in
the site visit log will vary with the type of BMP being evaluated. Log forms are provided in Vol-
ume Il of this manual. Some of the site-specific observations are described below. However, for
alist of observations that are required to be made at each BMP type, Appendix E-2 provides a
matrix with thisinformation.

Drain Inlet | nserts

Evidence of litter and debris clogging insert or inlet
Frequency of litter and debris removal

Frequency insert must be replaced

Evidence of flow bypass during storms

Evidence of resuspension of trapped material
Unusual or unpleasant odors
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Oil/Water Separators

Change in litter accumulation and location since previous visit
Condition/clogging of coalescing plates

Evidence of free oil in control

Frequency of litter, debris and oil removal

Unusual or unpleasant odors

Observation of inflow and outflow to see if water appears to be getting cleaner

Extended Detention Basins

Water level to determine rate of stormwater infiltration

Visual evidence of short circuiting (for wet weather visits)

Description of amount and location of sediment accumulation in basin
Evidence of scouring or resuspension near basin inlet

Predominant type of litter found in basin

Change in litter accumulation and location since previous visit
Condition/clogging of outlet structure

Evidence of erosion in natural channels below basin outfall

Condition of basin floor/ formation of low areas with permanent pools
Degree and type of vegetation establishment in the basin

Stability of basin slopes/evidence of erosion

Condition of vegetation surrounding basin

Evidence of vandalism of equipment or basin structures

Presence of unpleasant odors

Observation of inflow and outflow to see if water appears to be getting cleaner

I nfiltration Basins

Weater level to determine rate of stormwater infiltration
Description of amount and location of sediment accumulation in basin
Annua measurement of depth of accumulated material in the basin

Sediment samples must be collected from the surface of the infiltration basin & analyzed
for particle size distribution, metals and TPH

Evidence of scouring or resuspension near basin inlet

Predominant type of litter found in basin

Change in litter accumulation and location since previous visit

Condition of basin floor/formation of low areas so infiltration restricted to small areas
Qualitative description of soil saturation during dry weather

Degree and type of vegetation establishment in the basin

Stability of basin slopes/evidence of erosion

Condition of vegetation surrounding basin

Evidence of vandalism of equipment or basin structures

Presence of unpleasant odors
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Infiltration Trenches

Water level to determine rate of stormwater infiltration

Description of amount and location of sediment accumulation in basin

Evidence of scouring or resuspension near basin inlet

Predominant type of litter found in basin

Change in litter accumulation and location since previous visit

Condition of basin floor/formation of low areas so infiltration restricted to small areas
Qualitative description of soil saturation during dry weather

Evidence of vandalism of equipment or basin structures

Presence of unpleasant odors

Biofiltration Swales and Strips

Condition/height of vegetation in the control

Density of vegetation

Document need for mowing, and other maintenance activities

Predominant type of litter found in biofilter

Change in litter accumulation and location since previous visit

Change in the types and coverage of the selected vegetation

Evidence of erosion or channelization in the control

Evidence of standing water or other drainage problems

Hydraulic residence time calculation

Emergence of wetland characteristics

Evidence of short circuiting during storm events

Evidence that vegetation is flattened during storm events and species most susceptible
Description of amount and location of sediment accumulation in the control
Evidence of vandalism of equipment or basin structures

Observation of inflow and outflow to see if water appears to be getting cleaner

Media Filters/ Multi-Chambered Treatment Trains

Water level

Visual evidence of short circuiting (for wet weather visits)

Description of amount of sediment accumulation in sedimentation chamber

Depth of penetration of sediment into the medialayer

Evidence of scouring or resuspension near basin inlet

Predominant type of litter found in basin

Change in litter accumulation and location since previous visit

Condition of media layer/formation of low areas so infiltration restricted to small areas
Condition/clogging of flow structure between sedimentation and filtration basins
Evidence of vandalism of equipment or basin structures
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Presence of unpleasant odors
Observation of inflow and outflow to see if water appears to be getting cleaner

Continuous Deflective Separation (CDS) Units

Water level in unit (needs to be maintained for proper functioning)

Visual evidence of short circuiting (for wet weather visits)

Description of amount and location of sediment accumulation in basin
Predominant type of litter found in basin

Change in litter accumulation since previous visit

Frequency of litter and debris removal

Evidence of vandalism of equipment or basin structures

Observation of inflow and outflow to see if water appears to be getting cleaner

5.9.3 BMP Specific Checklists

Log forms in support of the Benefit Assessment Program will be developed for Volume 11 of this
document. The observational and narrative description of the process will identify the problems
encountered in siting, designing, constructing, operating and maintaining the facilities. In addi-
tion, it will document whether the design guidelines could be fully implemented and how guide-
lines affected BMP performance. An analysis of these data will form a central part of the final
research report for each of the selected BMPs. Emphasis in the final reports will be placed on
identifying solutions to problems discovered during the implementation of the pilot projects, and
documenting procedures that were determined to be beneficial in maintaining the effectiveness
of the BMP. (See Section 1.0 for adiscussion of the benefit assessment program and report.)

5.10 Quality Assurance/Quality Control Data Evaluation

All data reported by the analytical laboratory must be carefully reviewed to determine whether
the project’s data quality objectives have been met. The procedure for evaluating the laboratory
data, including the results of al QA/QC sample analysis, is described by LWA (1997). Those
procedures will be adhered to in this study.

Corrective action is that taken when an analysis is deemed out of control for some reason. These
include exceedences of the RPD ranges, of spike recoveries and of blanks. The corrective action
varies somewhat from analysisto analysis, but typically involves the following:

A check of procedure

Documents and calculations to identify any possible error

Correction of errors

Like calculations to improve results

Re-analysis of the sample extract, if available, to seeif results can be improved
Complete reprocessing and re-analysis of additional sample material, if available
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511 Quality Assurance/Quality Control (QA/QC)

The accuracy and precision of analytical data are dependent on the way in which samples are
collected, handled and analyzed. To ensure data quality, a QA/QC sampling plan, including both
field and laboratory measures, should be developed prior to implementing the stormwater moni-
toring program. For USEPA requirements in developing quality assurance project plans see
USEPA draft document “EPA Requirements for Quality Assurance Project Plans for Environ-
mental Data Operations — EPA QA/R-5" (November 1997). For guidance on data quality as-
sessment see USEPA document “ Guidance for Data Quality Assessment — Practical Methods for
Data Analysis, EPA QA/G-9” (EPA/500/R-96/084, January 1998).

Each of the elements of atypical stormwater monitoring QA/QC program is described by LWA
(1997). Volume 11 of this document contains a Quality Assurance Project Plan (QAPP).

5.12 Documentation and Reporting Requirements

A Sampling Plan and Standard Operating Procedures must be developed by each monitoring
team. Thiswill beincluded in Volume |1 of the Operation, Maintenance and Monitoring Plan.

5-30



c BMP Retrofit Program
Operation, Maintenance and Monitoring Plan
Galbrans Volume 1, Caltrans District 7

Program Documentation
September 1999

6.0 PROGRAM DOCUMENTATION

This section presents the requirements and usage of data collected throughout the two year
operation, maintenance, and monitoring cycle. It is planned to develop a mid-year at the end of
each year’s wet season. Following the final wet season the data will be compiled to evaluate the
benefits and experiences derived from the multi-year program.

6.1 Mid-Year Reports

The mid-year reports will present all of the data and recorded observations collected during the
previous wet season, and will also include recommendations for study improvements for the
ensuing year. The report will serve not only as a mid-year report but as a model for the final
report, including the benefit assessment aspect of the program due at the end of the project.

A format for the mid-year report will be devised cooperatively with the Plaintiffs, and will
include not only the OMM portion of the program but also the design and construction stages.
The documentation for the OMM stage of the program will include compilation of the data and
record of experience. Information anticipated is data and other information on stormwater
characteristics, operation and maintenance, design and construction evaluation, empirical data,
current costs, and recommendations for improving the program for the ensuing year.

Stormwater Data

Collection procedures and water quality parameters are established in Section 5.0 of this plan.
The efficiency of each BMP will be calculated based on the methodology presented in the
Scoping Studies for Caltrans Districts 7. The methodology is presented as Appendix F-1 of this
plan.

The non-chemistry data which will be collected for each storm must include: date, time and
duration of the storm; flow data such as maximum flow (quantity, day, time); stormwater
volume; volume of storm sampled; etc.

All data will be entered into a central database for use in al reports. The database will capture
both water quality data and empirical observations. A vector related database will be compiled
and maintained by the California Department of Health Services.

BMP Operations

The operation and maintenance data will document the production of sediment, erosion

problems, and actual frequency of maintenance activities as compared to the planned frequency.
Critical to the documentation is analysis of the variation from planned frequency of al
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maintenance functions. This will help determine the benefits of the BMPs and estimate future
operation and maintenance requirements.

Visual observations such as: functioning of the inlet and outlet works, estimation of residence
time, observations regarding “short circuiting;” and drain time for infiltration BMPs. Where
failures appear imminent, the consultant must take immediate action to correct the failure and
properly document the actions. The logs of empirical observation will become part of the
permanent record and the analysis will be a vital portion of the Benefit Assessment and
information for future deployment of the BMPs

6.1.3 BMP and Site Maintenance
Critical observations that need to be recorded are the deviations from the planned maintenance
due to unusual weather conditions, site conditions, or failures in the BMP. The observer will

record each initial field assessment of failures or deviations from expectations.

This data will be compiled in the program database. The operation and maintenance costs will
be tracked in a separate database.

6.1.4 Design and Construction Evaluation

The data and observations will provide an opportunity for field evaluations of the design and
construction. These observations will be recorded in the empirical data and analyzed by
engineers. These analyses will become part of the experience record and ultimately the final or
the benefit assessment. report.

6.1.5 Cost Summary

Costs are a critical element of the information collected. A standard reporting format for costs
will be developed early in the monitoring program. The cost data will be compiled by each
consultant. These costs will be provided to the Plaintiffs on an ongoing basis at status meetings.
6.2 Recommendations for Next-Year Program

As the data are compiled and observations are analyzed flaws in the OMM program may become

apparent. Recommendations for improvements to all aspects of the program will be made for
implementation in the ensuing wet year.
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6.3  Final Report and Benefit Assessment

At the conclusion of the BMP Retrofit Program, afinal report will be developed and prepared in
cooperation with the Plaintiffs. Much of the effort of the BMP Program will be directed to
recording and analyzing the siting, design, construction, and operation and maintenance

experience phases of the project in support of the benefit assessment aspect of the program which
will be integrated into the final report (see Section 1.0).

The benefit assessment will include the following subjects:

Analysis of stormwater data

Maintenance and operation program review
Design and construction evaluation

Analysis of empirical data

Cost summary

Overal BMP performance review and assessment

The benefit assessment report will be used to prepare a plan for submission to CSWRCB or
RWQCB to address further retrofitting.

6-3



Appendix A

NOT APPLICABLE
NO SUPPORTING INFORMATION REQUIRED FOR SECTION 1.0



Appendix B-1

Construction Inspection Forms



Infiltration Basin Construction Inspection Report Form

Adapted from the State of Maryland Inspector's Guidelines Manual

Date

Project

Time

Location

Individual Contacted

Site Status

1. Pre-construction

19

LI

Satisfactory

Runoff diverted

(active. inactive. completed)

Unsatisfactorv

Area stabilized

. Excavation

Size and location

Side slope stable

Soil Permeability

Groundwater Bedrock

. Embankment

Cut-off trench

Fill material

4. Final Excavation

wh

Drainage area stabilized

Sediment removed from facilits

Basin floor tilled

Facility stabilized

. Final Inspection

Pretreatment facility in place

Inlets outlets

Site stabilization

Access to facility provided

Action to be taken:

No action necessary. Continue routine inspections

Correct noted site deficiencies by
Ist notice
2nd notice
Submit plan modifications as noted in written comments by
Notice to Comply issued
Final inspection. project completed




Infiltration Trench Construction Inspection Report Form
Adapted from the State of Maryland Inspector’s Guidelines Manual ‘ .

Date Time

Project

Location

Individual Contacted

Site Status (active. inactive, completed)

1. Pre-construction

Satisfactorv - Unsatisfactory
Runoff diverted

Area stabilized

9

. Excavation

Size and location
Side slope stable
Soil Permeability
Groundwater Bedrock

. Filter Fabric Placement

LI

Fabric specification
Placed on bottom. sides. and top

4

. Aggregate Material

Size as specified
Clean washed material
Placed properly

. Observation Well

W

Pipe size
Removable cap footplate
Initial depth = ft.

. Final Inspection

[22}

Pretreatment facility in place
Stabilization
Outlet

Action to be taken:
No action necessary. Continue routine inspections
Correct noted site deficiencies by
1st notice
2nd notice
Submit plan modifications as noted in written comments by
Notice to Comply issued
Final inspection, project completed




Filtration Facility 'Constlruction Inspection Report Form

Date __ B ‘ Time

Project

Location

Individual Contacted

Site Status k (active. inactive, completed)

1. Pre-construction
Satisfactorv Unsatisfactory
Runoff diverted
Facility diverted
Facility location staked out

19

. Excavation

Size and location

Side slopes stable
Foundation cleared of debris
Foundation area compacted

L

3. Structural Components

Dimensions and materials
Forms adequately sized
Concrete meets standards
Prefabricated joints sealed
Underdrains (size. materials)

F 59

. Completed Facility Components

24 hour water filled test
Contributing area stabilized
Filter material per specification
Underdrains installed to grade

. Final Inspection

N

Dimensions

Structural Components
Proper outlet

Effective site stabilization

Action to be taken:
No action necessary. Continue routine inspections
“ Correct noted site deficiencies by
Ist notice
. 2nd notice .
Submit plan modifications as noted in written comments by

Notice to Comply issued
Final inspection. project completed




Biofiltration Construction Inspection Report Form

Date ‘ ’ Time .

Project

Location

Individual Contacted

Site Status : (active, inactive, completed)

1. Pre-construction
Satisfactory Unsatisfactory
Runoff diverted
Facility area cleared
Facility location staked out
Facility not in heavily shaded area

[ 38 ]

. Excavation

Size and location
Lateral slopes completely level
Longitudinal slopes within design range

)

. Check dams and Level Spreaders

Dimensions. spacing. and materials
Compaction :
Level spreaders are completely level

59

. Structural Components

Inlets and outlets installed correctly
Flow by passes installed correctly
Pretreatment devices installed
Curb cuts installed per plans

wn

. Vegetation

Complies with planting specs.
Topsoil adequate in composition and placement
Adequate erosion control measures in place

(=)

. Final Inspection

Dimensions

Check dams and level spreaders

Proper outlet

Effective stand of vegetation and stabilization
Construction generated sediments removed

Action to be taken:
No action necessary. Continue routine inspections
Correct noted site deficiencies by
1st notice
2nd notice
Submit plan modifications as noted in written comments by
Notice to Comply issued
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Filtration Facility Ma-intenance Inspection Report Form

Date ' Time

Project

Location

Individual Conducting the Inspection “As Built” Plans available YN___

M

Warning: If filtration facility has a water tight cover; be careful regarding the possibility of flammable gases
within the facility. Care should be taken lighting a match or smoking while inspecting facilities that are not vented.

Inspection frequency shown in parentheses after item being considered

1. Debris cleanout (Monthly)
Satisfactorv Unsatisfactory
Contributing areas clean of debris
Filtration facility clean of debris
Inlets and outlets clear of debris

2. Vegetation (Monthly)

Contributing drainage area stabilized
No evidence of erosion
Area mowed and clippings removed

3. Oil and grease (Monthly)

No evidence of filter surface clogging
Activities in drainage area minimize oil & grease entry

4. Water retention where required (Monthly)

Water holding chambers at normal pool
No evidence of leakage

5. Sediment deposition (Annual)

Filtration chamber clean of sediments
Water chambers not more than 4 full of sediments

6. Structural components (Annual)

No evidence of structural deterioration
Any grates are in good condition
No evidence of spalling or cracking of structural parts

7. Outlets/overflow spillway (Annual)

Good condition, no need for repair
No evidence of erosion (if draining into a natural channel)

Inspection Frequency Key Annual, Monthly, After major storm



8. Overall function of facility - (Annual)

No evidence of flow bypassing facility v - R .
No noticeable odors outside of facility - : e .

Inspection Frec_;uencyv‘Key Annual. Monthly, After major storm

Action to be taken:

If any of the answers to the abova items are checked unsatisfactory, a time frame shall be established
for thcu' correction or repair.

No action neCessary. Continue routine inspections
Correct noted facility d‘eﬁciencies by

Facxht} repairs were indicated and completed. Site reinspection is necessary to verify corrections
Or repairs. :

Site reinspection accomplished on

Site reinspection was satisfactory. Next routine inspection is scheduled for approximately:

Signature of Inspector




Infiltration Basin Maintenance Inspection Report Form

Date 'fime

Project

Location

Individual Conducting the Inspection “As Built” Plans available Y/N

“

Inspection frequency shown in parentheses after item being considered

1. Debris cleanout (Storm related)
Satisfactorv Unsatisfactorv

Basin bottom clear of debris

Inlet clear of debris

Outlet clear of debris

Emergency spillway clear of debris

2. Sediment traps or forebays (Annual)

Obviously trapping sediment
Greater than 50% of storage volume remaining

3. Vegetation (Monthly)

mowing done when needed
Fertilized per specifications
No evidence of erosion

4. Dewatering ' (Weekly)

Basin dewaters between storms

5. Sediment cleanout of basin (Annual)

No evidence of sedimentation in basin
Sediment accumulation does not yet require cleanout

6. Inlets (Anﬁual)

Good condition
No evidence of erosion

7. Outlets/overflow spillway ' (Annual, After Major Storm)

Good condition. no need for repair
No evidence of erosion

8. Structural repairs (Annual, After Majbr Storm)

Embankment in good repair
Side slopes are stable
No evidence of erosion

<

Inspection Frequency Key Annual, Monthly, After major storm



Satisfactory  Upsatisfactory

9. Fences/access repairs .~ (Annual)
Fences in good condition TR ~ . oy
No damage which would allow undesired emry , SRRt s i .

Access point in good condition -
Locks and gate functnon adequate

Inspection Frequency Key S Annu_él, MOnthly, After major storm

Action to be taken:

If any of the answers to the above xtems are checked unsatxsfactory a time frame shall be estabhshed
for their correction or repair. -

No action necessary. Continue routine inspections
Correct noted facility deﬁcxem:les by

Facility repairs were indicated and completed Site remspect;on is necessary to xenf) corrections
or improvements. e \

Site reinspection accomplished on

Site reinspection was satisfactory. ‘Next routine inspection is scheduled for approximately:

‘Signature of Inspector : ,, .




Biofiltration Facility Maintenance Inspection Report Form

Date - Time

Project |

Location

Individual Conducting the Inspection “As Built” Plans available YN_____

_ ,

Inspection frequency shown in parentheses after item being considered

1. Debris cleanout (Storm dependent)
Satisfactory Unsatisfactory
Biofilters and contributing areas clean of debris
No dumping of vard wastes into biofilter
Litter (branches, etc.) have been removed

2. Vegetation ‘ (Monthly)

Plant height not less than design water depth
Fertilized per specifications

No evidence of erosion

Is plant composition according to approved plans
No placement of inappropriate plants

3. Dewatering (Monthly)

Biofilter dewaters between storms
No evidence of standing water

4. Check dams/energy dissipators’sumps  (Annual. After Major Storm)

No evidence of sediment buildup
Sumps should not be more that 50% full of sediment
No evidence of erosion at downstream toe to drop structures

5. Sediment deposition (Annual)

Swale clean of sediments . ’
Sediments should not be > than 20% of swale design depth

6. Outlets/overflow spillway | (Annﬁal, After Major Storm)

Good condition, no need for repair
No evidence of erosion
No evidence of any blockages

7. Integrity of biofilter B (Annual)

Biofilter has not been blocked or filled inappropriately : .

Inspection Frequency Key Annual, Monthly, After major storm



Action to be taken:

If any of the answers to the above items are checked unsatisfactory. a time frame shall be established
for their correction or repair.

No action necessary. Continue routine inspections
Correct noted facility deficiencies by .

Facility repairs were indicated and completed. Site reinspection is necessary to verify corrections.

Site reinspection accomplished on

Site reinspection was satisfactory. Next routine inspection is scheduled for approximately:

Signature of Inspector




Infiltration Trench Maintenance Inspection Report Form

Date - Time

Project

Lo;:ation

Individual Conducting the Inspection “As Built” Plans available YN____

M

Inspection frequency shown in parentheses after item being considered

1. Debris cleanout (Monthly)
Satisfactorv Unsatisfactory

Trench surface clear of debris
Inlet areas clear of debris

Inflow pipes clear of debris
Overflow spillway clear of debris

2. Sediment traps. forebays, or pretreatment swales (Annual)

Obviously trapping sediment
Greater than 50% of storage volume remaining

3. Vegetation : (Monthly)

Mowing done when needed
Fertilized per specifications
No evidence of erosion

4. Dewatering (Monthly)

Trench dewaters between storms

5. Sediment cleanout of trench (Annual)

No evidence of sedimentation in trench
Sediments accumulation does not yet require cleanout

6. Inlets (Annual)

Good condition
No evidence of erosion

7. Outlets/overflow spillway (Annual)

Good condition, no need for repair
No evidence of erosion

8. Aggregate repairs 7 (Annual)

Surface of aggregate clean
Top layer of stone does not need replacement
Trench does not need rehabilitation

Inspection Frequency Key Annual, Monthly, After major storm



Satisfactory Unsatisfactory
9. Vegetated surface (Monthly)
No evidence of erosion ) .
Perforated inlet functioning adequately
Water does not stand on vegetative surface
Good vegetative cover exists

Inspection Frequency Key Annual, Monthly, After major storm

Action to be taken:

If any of the answers to the above items are checked unsatisfactory, a time frame shall be established
for their correction or repair.

No action necessary. Continue routine inspections
Correct noted facility deficiencies by

Facility repairs were indicated and completed. Site reinspection is necessary to verify corrections
or improvements.

Site reinspection accomplished on

Site reinspection was satisfactory. Next routine inspection is scheduled for approximately:

Signature of Inspector .
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Threshold 12 document
Revised 11-5-99

CALTRANSBMP RETROFIT PILOT PROGRAM
BMP MAINTENANCE INDICATORS

The following specific thresholds are for specified and implied criteria which “trigger” maintenance activities for specific BMPs. The maintenance
activity shown is for those times when the field measurement exceeds the maintenance indicator. These thresholds do not preclude taking other
actions needed to mitigate the given thresholds or taking actions needed to mitigate unanticipated problems. These indicators are not only for the
BMP pilot program, but they are also considered representative of the long-term maintenance requirements for the BMPs.

This document covers routine maintenance. There may be occasions where emergencies arise, such as accidents, toxic spills, or other incidents,
where critical response is needed. On those occurrences, Caltrans crews will respond to the emergency, on a priority basis and, if necessary, the
BMP will be taken out of service until the BMP can be restored. The goal for such critical situationsis to have the BMP back into service within 30

days.

The time period noted, for completion of any maintenance activity, is a goal that will depend on weather, access to the BMP, personnel and
equipment availability.
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Threshold 12 document

Revised 11-5-99
BIOFILTER —STRIPS and SWALES
Preventive Maintenance and Routine Inspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS

Uniform sheet flow over
length of strip and

Evidence of significant
channeling or ponding

Visual inspection of
erosion or mgjor

Monthly, during target
storms in the wet season

Correct channelized or
ponded areas using

None

across swale invert portions of flow additional fill and
discharge across vegetation and/or by
strip/swale removing accumulated
sediment. Target
completion timeis
within 10 days.
Height of vegetation Average plant height Visual inspection of In October , and January | Cut plantsto aaverage | Palomar Airport Road
exceeds 10 inches vegetation throughout and monthly during dry | height of 6 inches and Site: maximum average
strip/swale Season remove trimmings. height is 13 inches; trim
Target completion to 9inches
within 10 days.
Assess adequate L ess than 90 percent Visual inspection of Assess quantity needed | Re-sod barren spots Keep areserve of
vegetative cover coveragein strip strip/swale. Prepare a inMay each year during October/ approximately 10

invert/swale or less than
70 percent on swale side
slope

site schematic to record
location and distribution
of barren or browning
spots to be restored.
File the schematic for
assessment of persistent
problems.

November. Wet soil
before and after sod is
placed.

Scarify areato bere-
stored, to depth of 2-in..
Restore side slope
coverage with hydroseed
mixture. Irrigate same as
saltgrass

percent of sodded
surface areain saltgrass
flats. Use mature flats
to restore coverage.
Order replacement
material in May for
delivery in September.

Use original design
erosion control seed mix
on side slopes.
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Threshold 12 document

Revised 11-5-99
BIOFILTER —STRIPS and SWALES
Preventive Maintenance and Routine Inspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Residencetimeisless Residencetimeisless Measure mean residence | Once per year during Assessthe cause of the | Swales only
that design criteria than design criteria timesin swaleusing target storm problem. As soon as CerritosMS—4 min
protocol in OMM plan. weather and moisture 605/91 —9 min
Calculate residence time conditions allow, take 5/605 —7 min
for design storm. corrective action. |If 605/Carson—9 min
sediment isthe cause, in | Palomar — 14 min
September, removeand | Melrose— 15 min
dispose of accumulated
sediment. Regrade to
restore flow gradient.
Resod by November 1
Inspect for debris Vegetative debris, Visual observation Monthly Remove litter, None
accumulation debris or litter present vegetative debris, and
debris. Target
completion period
within 10 days.
Inspect for accumulated | Sediment at or near Visual observation Monthly during wet Remove sediment. If None

sediment

plant height, channeling
of flow, inhibited flow
due to change in slope

Season

flow is channeled,
determine cause and
take corrective action. If
sediment becomes deep
enough to change the
flow gradient, remove
sediment, conduct
sediment
characterization
according to OMM Plan
Vol 1, dispose of
sediment, and replant.
Regrade to design
specification and replant
swale/strip with sod. If
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Threshold 12 document

Revised 11-5-99
BIOFILTER —STRIPS and SWALES
Preventive Maintenance and Routine Inspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS

regrading is necessary,
the process should start
near May 1. Resod
strip/swalein Nov.
Target completion

period within 10 days.
Inspect for burrowing Ground squirrel holes, Visua observation Monthly, for rodent - Where ground None
rodent activity vole or gopher mounds activity with abatement squirrels are active,
immediately if the firmly backfill the
activity affectsthe burrows to prevent

performance of the BMP
otherwise abate annually
in September

seepage, erosion and
leakage.

Where ground
squirrels are not
active, confirm that
no owl activity is
present (a biologist
may be needed if
uncertain). Firmly
backfill the burrows
to prevent seepage,
erosion and leakage.
Where gophers are
present, trap the
gophersand level
the mounds and
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.
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Threshold 12 document

Revised 11-5-99
BIOFILTER —STRIPS and SWALES
Preventive Maintenance and Routine Inspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY REQUIREMENTS

ACTIVITY

- Wherevolesare
present, firmly
backfill the burrows
to prevent seepage,
erosion and leakage
If ground squirrel
abatement is needed
conduct aonetime
poi soning program.
After the
appropriate amount
of time has passed
(determined by the
pesticide
applicator), firmly
backfill the burrows

to prevent seepage,
erosion and leakage.

Inspect for possible
endangered species,
threatened species and
species of special
concern within the BMP
mai ntenance perimeter

Evidence of ponding,
emergence of wetland or
woody vegetation,
shrubs, dwarf plantain,
or burrowing animal
damage. Presence of
logs, woodpiles rocks,
or large debris.

Visual observation

Weekly, during the wet
Season

- Remove woody
vegetation, shrubs,
dwarf plantain,
pickleweed, woody
wetland vegetation®, and
large debris within
strip/swale within 10

days.

- Correct ponded areas
using sand fill within 3
days.

Vulnerable sites are:

SR-78/Melrose
[-5/Palomar Airport Rd
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Threshold 12 document

Revised 11-5-99
BIOFILTER —STRIPS and SWALES
Preventive Maintenance and Routine Inspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
- If burrows are found
between Mar 1 and Aug
30, abiologist needsto
confirm that no birds are
nesting in the burrow
before sealing the hole.
At vulnerable sites,
remove debris,
woodpiles etc. within 10
days.
Inspect for standing Water accumulation in Standing water in Annualy, May 1 Where gravity draining | None
water spreader ditch or any spreader ditch or any ispossible, drain the
structure structure standing water
General Maintenance Inlet structures, outlet Visual observation Monthly Take action asneeded to | Remove any trees,
Inspection structures, side lopes or correct problems. woody vegetation, or
other features damaged, Target completion weeds taller than 12-
significant erosion, period within 30 days. inches.
emergence of trees,
woody vegetation or
weeds, fence damage,
efc.
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Threshold 12 document

Revised 11-5-99
DRAIN INLET INSERTS—STREAM GUARD
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Sediment removal Sediment more than 6- Visual inspection of - Before each target Replaceinsert. Target None
inches sediment collected storm event completion period
within insert Weekly during within 10 days.
extended wet
periods
Monthly during
periods of dry
weather
Inspect for debris/trash Sufficient debris/trash Visual observation Before and once Remove and dispose of | None
that could interfere with during each target debrig/trash. Target
proper functioning of storm event completion period
insert Weekly during within 1 day.
extended wet
periods
Qil and grease removal Evidence of oily sheen Visual observation During each target storm | Within 10 working days, | None
in insert or downstream event and monthly replace oil absorbent
monitoring vault during the dry season polymer
Inspection for structural | Improper installation, Visual observation Monthly Replace insert or None
integrity rips, tears, or other loss immediately consult
of structural integrity with design engineer to
develop course of action,
effect repairs within 10
working days
Annual renewal of End of wet season, April | None Annually Remove media and None

medium

30

analyze for parameters
shown in OMM Plans.
Replace media before
Oct 1
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DRAIN INLET INSERTS—FOSSIL FILTER
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for debris/trash Sufficient debris/trash Visual observation - Before and once Remove and dispose of | None

that could interfere with

during each target

debrig/trash. Target

proper functioning of storm event completion period
insert Weekly during within 1 day.
extended wet
periods
Monthly during the
dry season
Oil and greaseremoval | Absorbent granules dark | Visual observation Attheend of each | Replace Fosil Filter™ None
gray, or darker, or unit target storm event trough within 10
clogged with sediment. Weekly during working days.
extended wet
periods
Monthly during the
dry season
Inspection for structural | Broken or otherwise Visual observation Monthly Replace insert or None
integrity damaged insert immediately consult
with design engineer to
develop a course of
action, effect repairs
within 10 working days
Annual renewal of End of wet season, April | None Annually Remove media and None

medium

30

analyze for parameters
shown in OMM Plans.
Replace media before
Oct 1
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EXTENDED DETENTION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Draintimeis 72 hours Less than 48 hours or Determine drain time Immediately aftereach | - If timetoo long, Does not apply to
for design volume more than 72 based on effluent flow target storm open gate to District 7 Extended
hours for full basin meter activity or visual discharge remaining detention Basins
observation volume, within 1
day. Per direction
from design
engineer, modify
holes on standpipe
after basin drains,
within 30 days
Remove and dispose Clean rip-rap and
of debrig/trash from standpipesin
outlet/outlet screen, District 7
within 10 days.
Basin side slope planted | Average plant height Visual observation and Monthly Cut vegetation to an None
for erosion protection greater than 18-inches random measurements average height of 12-
and planted invert through out the side inches and remove
slope area trimmings. May cut to 8
inches after July 1.
Target completion
period within 30 days
Do not cut more than
four times per year,
Inspect for adequate Less than 70 percent Visual observation October each year Hydroseed barren spots
vegetative cover coverage on invert and by Nov 1, scarify
side slopes surface if needed.
Inspect for possible Standing water for more | Visual observation Monthly and 72 hours Immediately notify VCD | None
vector harborage than 72 hours after target storm event | for vector abatement
assessment
Inspection for trash and | Debris/trash present Visual observation Monthly and before Remove and dispose of | None
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EXTENDED DETENTION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
debrisat inlet and outlet every target storm trash and debris Target
structures completion period
within 10 days.

Inspection for sediment Sediment depth M easure depth at June 1 each year Remove and dispose of | None
management and averages 18-inches apparent maximum sediment. Regrade and
characterization of or 10 percent of and minimum revegetate if vegetation
sediment for removal basin volume which accumulation of coverage drops below 70

everisless sediment. Calculate percent. Revegetate

average depth with seed as required by
threshold on Nov. 1
Sample according to

Any parameter OMM plan and send

concentration (See samplesto lab

Table5.2, Val I)

exceeds 50% of

Title22 TTLC. Or,

if the parameter

concentration falls

between 10X STLC

and TTLC, isless

than 50% TTLC,

and the WET results

exceed 50 % of the

STLC value.
Inspect for burrowing Ground squirrel holes, Visual observation Monthly, for rodent Where ground None

rodent activity

vole or gopher mounds

activity with abatement
immediately if the
activity affectsthe
performance of the BMP
otherwise abate annually
in September

squirrels are active,
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.
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EXTENDED DETENTION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
- Where ground

squirrels are not
active, confirm that
no owl activity is
present (a biologist
may be needed if
uncertain). Firmly
backfill the burrows
to prevent seepage,
erosion and leakage.
Where gophers are
present, trap the
gophersand level
the mounds and
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.

Where voles are
present, firmly
backfill the burrows
to prevent seepage,
erosion and leakage
If ground squirrel
abatement is needed
conduct aonetime
poisoning program.
After the appropriate
amount of time has
passed (determined
by the pesticide
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EXTENDED DETENTION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS

applicator), firmly
backfill the burrows

to prevent seepage,
erosion and leakage.

Inspect for possible
endangered species,
threatened species and
species of special
concern. within the BMP
mai ntenance perimeter.

Evidence of ponding,
emergence of wetland or
woody vegetation,
shrubs, dwarf plantain,
or burrowing animal
damage. Presence of
logs, woodpiles, rocks,
or large debris.

Visual observation

Weekly, during the wet
season

- Remove woody
vegetation, shrubs,
dwarf plantain,
pickleweed and woody
wetland vegetation® in
the basin within 10 days.

Remove debris,
woodpiles etc. within 10

days.

- Correct ponded areas
using sand fill

- For vulnerable sites,
on Mar 1, deploy stakes
with mylar strips and
place scarecrow device
around BMP.

- If burrows are found
between Mar 1 and Aug
30, abiologist needsto
confirm that no birds are
nesting in the burrow
before sealing the hole.

Vulnerable sites are:

I-5/SR56
I-5/Manchester
I-15/SR-78
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EXTENDED DETENTION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for standing Water accumulationin Standing water in any Annualy, May 1 Where gravity draining | None
water any structure or other structure or other ispossible, drain the

location within the basin | location within the basin standing water
General Maintenance Inlet structures, outlet Visual observation Monthly Within 10 working days, | None

Inspection

structures, side slopes or
other features damaged,
significant erosion,
emergence of trees or
woody vegetation,
graffiti or vandalism,
fence damage, etc.

take corrective action.
Consult engineers if
immediate solution is
not evident.
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INFILTRATION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
72 hour infiltration of Evidence of ponding Evaluation of water level 72 hours after target Removg sediment, None
design volume water after 72 hours -y L storm event scarify invert and
within basin using data reveaetate before
logging bubbler or visua N €9 ber 1. If probl
observation of basin for ovember L. 1T probiem
evidence of ponding pers Sts, 'mmed' ately
water notify engi neer.
Undertake investigation
for course of action to
achieve acceptable
infiltration rate or other
acceptable solution. If
unable to achieve
acceptableinfiltration
rate or implement
aternative solution then
move to decommission
Vegetation of basin Plant height exceeds 12 | Visual observation and Monthly Cut vegetationto a None
invert and side slopes inches random measurements height of 6 inches and
through out the side remove cuttings. Target
slope and invert area completion period
within 30 days.
Inspect for possible Standing water for more | Visual observation Monthly and 72 hours Immediately notify VCD | None
vector harborage than 72 hours after target storm event | for vector abatement
assessment
Inspect for standing Water accumulationin Standing water in any Annualy, May 1 Where gravity draining | None
water any structure or other structure or other ispossible, drain the
location within the basin | location within the basin standing water
Inspection for trash and | Debris/trash present Visual observation Monthly Remove and dispose of | None

debris at inlet structures

debrig/trash. Target com-
pletion period within 10
days.
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INFILTRATION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspection for sediment | Sediment accumulation | Measure depth at June 1 each year Remove, characterize None

management greater than 18-inches or | apparent maximum and and dispose of sediment.
10 percent of basin minimum accumulation Regrade and revegetate
volume which ever is of sediment. Calculate if vegetation coverage
less average depth drops below 70 percent.
Revegetate with seed as
required by threshold on
Nov. 1
I nspection and Any parameter Sample according to May 1 each year Remove and dispose of | None
characterization for concentration (See Table | OMM plan and send sediment regrade basin
sediment removal 5.2, Vol Il) exceeds 50% | samplesto lab floor to ensure proper
of Title22 TTLC. Or, if drainage. Revegetate on
the parameter November 1 if coverage
concentration falls falls below 70%.
between 10X STLC and
TTLC, islessthan 50%
TTLC, and the WET
results exceed 50 % of
the STLC value.
V egetation coverage Coveragefalsbelow 70 | Visual observation During month of Plant during month of None
inspection percent September November
Inspect for burrowing Ground squirrel holes, Visual observation Monthly, for rodent Where ground None
rodent activity vole or gopher mounds activity with abatement squirrels are active,
immediately if the firmly backfill the
activity affectsthe burrows to prevent

performance of the BMP
otherwise abate annually
in September

seepage, erosion and
leakage.

Where ground
squirrels are not
active, confirm that
no owl activity is
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INFILTRATION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
present (a biologist
may be needed if

uncertain). Firmly
backfill the burrows
to prevent seepage,
erosion and leakage.
Where gophers are
present, trap the
gophersand level
the mounds and
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.

Where voles are
present, firmly
backfill the burrows
to prevent seepage,
erosion and leakage
If ground squirrel
abatement is needed
conduct aonetime
poisoning program.
After the appropriate
amount of time has
passed (determined
by the pesticide
applicator), firmly
backfill the burrows

to prevent seepage,
erosion and leakage.
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INFILTRATION BASINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for possible Evidence of ponding, Visual observation Weekly, during thewet | - Remove woody None
endangered species, emergence of wetland or Season vegetation, shrubs,
threatened species and woody vegetation, dwarf plantain,
species of special shrubs, dwarf plantain, pickleweed and woody
concern within the BMP | or burrowing animal wetland vegetation® in
maintenance perimeter. | damage. Presence of the basin within 10 days.
logs, woodpiles, rocks,
or large debris. . Remove debris,
woodpiles etc. within 10
days.
- Correct ponded areas
using sand fill. If
burrows are found
between Mar 1 and Aug
30, abiologist needsto
confirm that no birds are
nesting in the burrow
before sealing the hole.
General Maintenance Inlet structures, outlet Visual observation Monthly Within 30 working days, | None
Inspection structures, side slopes or take corrective action.
other features damaged, Consult engineer if
significant erosion, immediate solution is
emergence of trees or not evident.
woody vegetation,
graffiti or vandalism,
fence damage, etc.
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INFILTRATION TRENCHES
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Design infiltration rate Lr;lfll) f/l\‘/ag gr; éra(t:(earif\l;fs C al culateinfiltration rate After each target storm Lr:é?r(?glér atellj/nr&c:tfgk . (fz;rllikl)ﬁ(rj MS
) with pressure transducer . S '
design rate . investigation for course
or measurein : )
observation well of action to ac_hlev(_e Alta_\dena MS—
acceptableinfiltration 1.5in/hr
rate. If unableto
achieve acceptable
infiltration then BMP
operations cease.
Inspect for possible Standing surface water Visual observation Monthly and 72 hours Immediately notify VCD | None
vector harborage for more than 72 hours after target storm event | for vector abatement
assessment
Inspection for trash and | Trash/debris present Visual observation Monthly Remove and dispose of | None
debrisat inlet and outlet trash and debris. Target
structures completion period
within 10 days.
Inspect for sediment Visible sediment Visual inspection of the | Monthly during thedry | Remove top layer of None
accumulation stone aggregate, no season trench, silt, filter fabric

sediment should be
visible at the top of the
trench.

After every storm
greater than 0.5-inches

and stone, wash stone
and reinstall fabric and
stone into trench
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INFILTRATION TRENCHES
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for burrowing Ground squirrel holes, Visual observation Monthly, for rodent - Where ground None
rodent activity vole or gopher mounds activity with abatement squirrels are active,

immediately if the firmly backfill the

activity affectsthe burrows to prevent

performance of the BMP
otherwise abate annually
in September

seepage, erosion and
leakage.

Where ground
squirrels are not
active, confirm that
no owl activity is
present (a biologist
may be needed if
uncertain). Firmly
backfill the burrows
to prevent seepage,
erosion and leakage.
Where gophers are
present, trap the
gophersand level
the mounds and
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.

Where voles are
present, firmly
backfill the burrows
to prevent seepage,
erosion and leakage
If ground squirrel
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DESIGN CRITERIA,
ROUTINE ACTIONS

MAINTENANCE
INDICATOR

FIELD
MEASUREMENT

MEASUREMENT
FREQUENCY

MAINTENANCE
ACTIVITY

SITE SPECIFIC
REQUIREMENTS

abatement is needed
conduct aonetime
poisoning program.
After the appropriate
amount of time has
passed (determined
by the pesticide
applicator), firmly
backfill the burrows

to prevent seepage,
erosion and leakage.

Inspect for standing
water at end of wet
Season

Spreader ditch contains
water following the wet
season (i.e., June 1

Visual observation

May 1 each year

Remove spreader ditch
bypass plug during first
week of dry season to

Bypass plug will be
installed throughout the
wet season

through September 30) alow water to draininto
infiltration trench.
Remove bypass drain
blockage monthly.
Inspect for accumulation | Spreader ditch contains | Visual observation Annualy, during the Remove collected None
of sediment and debris sediment and debris first week of the dry sediment and debris
in biofiltration strip following the wet season season from the spreader ditch.
spreader ditch (i.e., June 1 through
September 30)
General Maintenance Inlet structures, outlet Visual observation Monthly Within 30 working days, | None

Inspection

structures, filter fabric or
other features damaged,
emergence of trees or
woody vegetation,
graffiti or vandalism,
fence damage, etc.

take corrective action.
Consult engineer if
immediate solution is
not evident.
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MEDIA FILTERS—PERLITE/ZEOLITE
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Design flow rate through | Lessthan 13 gpm flow Evaluate peak and During one storm per Within 10 working days | None

canisters: 15 gpm per
canister

rate per canister,
measured collectively on
aper vault basis

average flow ratesdrain
time from inlet and
outlet flow dataloggers

month during wet season

or as weather conditions
permit, back flush
canisters and remove

or staff gage within sediment in the vault. If
vaults back flushing does not
restore flow through
rate, replace canisters.
Inspect for sediment Maximum 12-inches Measure with Measure sediment depth | Remove sediment within

accumulation in pre-
treatment sedimentation
chamber

Any parameter
concentration (See Vol

appropriate device

Characterize sediment
by sampling according

monthly during period of
extended wet weather.

Characterize sediment
annually on May 1

10 days during wet
season, characterize
sediment and dispose of
the sediment within 30

days

If sediment
characterization exceeds
maintenance indicator,

I1) exceeds 50% of Title | to OMM plan Vol Il remove and dispose of
22 TTLC. Or, if the sediment.
parameter concentration
falls between 10X STLC
and TTLC, islessthan
50% TTLC, and the
WET results exceed 50
% of the STLC value.
Inspect for minor Per manufacture's None Monthly Flush underdrains and None.
maintenance guidelines other maintenance per
manufacturer’s
guidelines.
Manufacturer’s Per manufacture’' s Per manufacture's Annualy, May 1 Replace canisters, None
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MEDIA FILTERS—PERLITE/ZEOLITE
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
recommended major guidelines guidelines remove sediment and
maintenance other maintenance per
manufacturer’s
guidelines
Inspection for trash and | Trash/debris present Visual observation Weekly during the wet Remove and dispose of | None
debrisat inlet and outlet season and monthly trash and debris. Target
structures and within during the dry season completion period
vaults within 1 day during wet
season and 10 days
during dry season.
Inspect for vector Standing water for more | Visual Observation Monthly and 72 hours Immediately notify VCD | None
harborage than 72 hours after target storm event | for vector abatement
assessment. Renew
vector control briquettes
every 3 months.
Inspect for standing Water accumulationin Standing water in any Annualy, May 1 Where gravity draining | None
water any structure or other structure or other ispossible, drain the
location within thefilter | location within the filter standing water
General Maintenance Inlet structures, outlet Visual observation Monthly Within 30 working days, | None

Inspection

structures, vault, piping,
or other features
damaged and for graffiti
or vandalism

take corrective action.
Consult engineer if
immediate solution is
not evident.

B-3-22




Threshold 12 document

Revised 11-5-99
MEDIA FILTERS—SAND
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Design filter loading rate | Loading rate drops Use staff gage in vault to | During one storm event | Remove sediment, trash | None.
of 0.0545 gpm/sf (10.5 below 9 ft/d or measure loading rate, or | per month if staff gageis | and debris., remove top

ft/d), or

Drain time of 48 hours

Drain time exceeds 48
hours

Evaluate peak and
average loading rates
from inlet and outlet
flow data loggers or.

used.

After one storm event
per month during wet
Season

2 inches of mediaand
dispose of sediment.
Restore media depth to
18 inches when overall
media depth drops to 12
inches. Target
completion period
within 10 days. If
problem persists, consult

with engineer.
Inspect for sediment Maximum 12-inches, or | Measure with Measure sediment depth | Remove sediment within
accumulation in appropriate device monthly during period of | 10 days during wet

sedimentation chamber

Any parameter
concentration (See Vol
I1) exceeds 50% of Title
22 TTLC. Or, if the
parameter concentration
falls between 10X STLC
and TTLC, islessthan
50% TTLC, and the
WET results exceed 50
% of the STLC value.

Characterize sediment
by sampling according
to OMM plan Vol Il and
send samplesto lab

extended wet weather.

Characterize sediment
annually on May 1

season, characterize
sediment and dispose of
the sediment within 30

days

If sediment
characterization exceeds
maintenance indicator,
remove and dispose of
sediment.
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MEDIA FILTERS—SAND
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for vector Standing water for more | Visual observation Monthly and 72 hours Immediately notify VCD | None
harborage than 72 hours after target storm event | for vector abatement

assessment. Renew

vector control briquettes

every 3 months or as

recommended by the

VCD
Inspection for trash / Trash and debris present | Visual observation Weekly during the wet Remove and dispose of | None

debris at inlet and outlet
structures and on media
surface

season and monthly
during the dry season

trash and debris. Target
completion period
within 1 day during wet
season and 10 days
during dry season.

Inspect pumps for proper
functioning

Pump does not operate

Energize pump to seeif
water is discharged

September or after one
month of inactivity
during the wet season

Make assessment to
determineif problemis
electrical or mechanical.
Take appropriate action.
Replace pump if needed.
Target completion time

Digtrict 7 filtersonly

is 10 days (keep one
pump in storage as back-
up)
Inspect pumps for Per manufacture’ s Per manufacture’s Per manufacture’ s Per manufacture’s Digtrict 7 filtersonly
serviceability and guidelines guidelines guidelines guidelines
periodic maintenance
Inspect for burrowing Ground squirrel holes, Visual observation Monthly, for rodent Where ground None
rodent activity vole or gopher mounds activity with abatement squirrels are active,
immediately if the firmly backfill the
activity affectsthe burrows to prevent

performance of the BMP
otherwise abate annually

seepage, erosion and
leakage.
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MEDIA FILTERS—SAND
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
in September
Where ground

squirrels are not
active, confirm that
no owl activity is
present (a biologist
may be needed if
uncertain). Firmly
backfill the burrows
to prevent seepage,
erosion and leakage.
Where gophers are
present, trap the
gophers and level
the mounds and
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.
Wherevoles are
present, firmly
backfill the burrows
to prevent seepage,
erosion and leakage
If ground squirrel
abatement is needed
conduct aonetime
poisoning program.
After the appropriate
amount of time has
passed (determined
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MEDIA FILTERS—SAND
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
by the pesticide

applicator), firmly
backfill the burrows

to prevent seepage,
erosion and leakage.

Inspect for possible
endangered species,
threatened species and
species of special
concern within the BMP
mai ntenance perimeter.

Presence of bare ground,
sparse ground cover,
woodpiles, racks, logs,
rocks, evidence of
burrowing animal
damage or evidence of
ponding, emergence of
wetland or woody
vegetation, shrubs,
dwarf plantain,

Visual observation

Weekly, during the wet
Season

- On March 1 place
nylon/plastic mesh with
mylar strips over the
filter sand areato
prevent bird nesting.
Remove the mesh and
mylar in September each
year. If nesting occurs
inthe BMP,
immediately notify the
engineer.

- Remove debris,
woodpiles etc. within 10

days.

- On Mar 1, deploy
stakes with mylar strips
and place scarecrow
device around BMP. If
burrows are found
between Mar 1 and Aug
30, abiologist needsto
confirm that no birds are
nesting in the burrows
before sealing the hole.

Vulnerable sites:

I-5/La Costa PR
I-5/SR-78 PR
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MEDIA FILTERS—SAND
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
- Remove woody
vegetation, shrubs,
dwarf plantain,
pickleweed and woody
wetland vegetation®
outside the wetted pond
areawithin 10 days.
Inspect for standing Water accumulationin Standing water in any Annualy, May 1 Where gravity draining | None
water any structure or other structure or other is possible, drain the
location within thefilter | location within the filter standing water
General Maintenance Inlet structures, outlet Visual observation Monthly Within 30 working days, | None

Inspection

structures, filter fabric or
other features damaged,
emergence of vegetation,
graffiti or vandalism,
fence damage, etc.

take corrective action.
Consult engineer if
immediate solution is
not evident.
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MULTI-CHAMBER TREATMENT TRAINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Maximum filter drain Drain time greater than | Visual observation After each target storm If filter surface has None

time of 72 hrsfor design
and smaller storms

72 hours

sediment, remove and
replace filter fabric
blanket. Target
completion period
within 10 days. If
problem persists, consult
with engineer, the media
may need to be replaced.

Inspection for trash/ Trash/debris present Visual observation Weekly during the wet Remove and dispose of | None
debrisat inlet and outlet season and monthly trash and debris. Target
structures and the MCTT during the dry season completion period

within 1 day during wet

season, 10 days during

dry season..
Inspection for sediment | Maximum of 6-inchesin | Measure with Measure sediment depth | Remove sediment within | None
accumulation main settling chamber appropriate device monthly during period of | 10 days during wet

Maximum of 2-feet grit
chamber, or

Any parameter
concentration (See Vol
I1) exceeds 50% of Title
22 TTLC. Or, if the
parameter concentration
falls between 10X STLC
and TTLC, islessthan
50% TTLC, and the

Characterize sediment
by sampling according
to OMM plan Vol Il and
send samplesto lab

extended wet weather.

Characterize sediment
annually on May 1

season, characterize
sediment and dispose of
the sediment within 30

days

If sediment
characterization exceeds
maintenance indicator,
remove and dispose of
sediment.
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Revised 11-5-99
MULTI-CHAMBER TREATMENT TRAINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
WET results exceed 50
% of the STLC value.
Inspect for possible Standing water for more | Visual observation Monthly and 72 hours Immediately notify VCD | None
vector harborage than 72 hours after target storm event | for vector abatement
assessment. Renew
vector control briquettes
every 3 months.
Inspect for standing Water accumulationin Standing water in any Annualy, May 1 Where gravity draining | None
water any structure or other structure or other Is possible, drain the
location within the location within the standing water
device device
Replace filter media Operation greater than 3 | Not applicable Every 3 years Remove and replace None
every 3 years per years filter media
designer’s specification
Renew sorbent pillows Not applicable Not applicable Annualy at the end of Renew sorbent pillows None
in main settling chamber the wet season
every year per designer’s
specification
Inspect pumps for proper | Pump does not operate Energize pumpto seeif | September or after one M ake assessment to None
functioning water is discharged month of inactivity determine if problemis
during the wet season electrical or mechanical.
Take appropriate action.
Replace pump if needed.
Target completion time s
10 days (keep one pump
in storage as back-up)
Inspect pumps for Per manufacture's Per manufacture's Per manufacture's Per manufacture’s None

serviceability and
periodic maintenance

guidelines

guidelines

guidelines

guidelines
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MULTI-CHAMBER TREATMENT TRAINS
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
General Maintenance Inlet structures, outlet Visual observation Monthly Within 30 working days, | None

Inspection

structures, filter fabric,
settling tubes or other
features damaged,
emergence of vegetation,
graffiti or vandalism,
fence damage, etc.

take corrective action.
Consult engineer if
immediate solution is
not evident.
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OIL-WATER SEPARATOR
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for sediment Greater than 12-inches Measure with Monthly Within 10 working days | None
accumulation in the pre- appropriate device remove the accumulated
separator and separator material with asuction
chamber hose from avacuum
vehicle or portable
pump.
Inspect for oil Qil depth is not more Gaugethe level of Monthly Within 10 working days | None
accumulation in oil than 50 percent of oil/water with a wooden remove and dispose of
chamber chamber volume gauge stick oil and grease.
Inspect coalescer for Debris or gummy Visual observation Twotimesper year —at | Wash the coalescer with | None
debris and gummy deposits present the beginning and end of | a high-pressure hot
deposits each wet season (Sep 1 | water.
and April 15)
Inspect water level in Less than full Visual observation Monthly Fill with water within1 | None
tank day
Inspect for general Per manufacture’s Per manufacture’s Monthly during thewet | Operate each mechanical | None

mechanical integrity

guidelines

guidelines

season and before the
beginning of the wet
Season

component to ensure
proper operation. Repair
as needed
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WET BASIN
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
24 hour draw down Drawdown greater than | Evaluate drain time from | After each target storm If >25-hours: Open gate | None
measured between the 25 hours or water is inlet and outlet flow data | event to discharge water to

outlet structure and
invert of the WQ orifice
in the outlet structure..

flowing over weir.

loggers or observe 25
hours after target storm.

Observation of water
flowing over spillway

permanent pool
elevation, clear outlet of
debris. Consult engineer
if needed.

If water is spilling over
weir open canal gate
until water level isat
permanent paool
elevation.

Inspect for burrowing
rodent activity

Ground squirrel holes,
vole or gopher mounds

Visual observation

Monthly, for rodent
activity with abatement
immediately if the
activity affectsthe
performance of the BMP
otherwise abate annually
in September

Where ground
squirrels are active,
firmly backfill the
burrows to prevent
seepage, erosion and
leakage.

Where ground
squirrels are not
active, confirm that
no owl activity is
present (a biologist
may be needed if
uncertain). Firmly
backfill the burrows
to prevent seepage,
erosion and leakage.
Where gophers are
present, trap the

None
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WET BASIN
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
gophers and level
the mounds and

firmly backfill the
burrows to prevent
seepage, erosion and
leakage.

Where voles are
present, firmly
backfill the burrows
to prevent seepage,
erosion and leakage
If ground squirrel
abatement is needed
conduct aonetime
poisoning program.
After the appropriate
amount of time has
passed (determined
by the pesticide
applicator), firmly
backfill the burrows

to prevent seepage,
erosion and leakage.

Inspect for possible
endangered species,
threatened species and
species of special
concern within the BMP
mai ntenance perimeter.

Evidence of emergence
of woody vegetation,
shrubs, dwarf plantain,
or wetland vegetation,
burrowing animal
damage. Presence of
logs, woodpiles, rocks,
or large debris.

Visual observation

Weekly, during the wet
season

- Remove woody
vegetation, shrubs,
dwarf plantain,
pickleweed and woody
wetland vegetation®
above the maintenance
road areawithin 10 days.

None
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WET BASIN

Preventive Maintenance and Routine | nspections

Threshold 12 document
Revised 11-5-99

DESIGN CRITERIA,
ROUTINE ACTIONS

MAINTENANCE
INDICATOR

FIELD
MEASUREMENT

MEASUREMENT
FREQUENCY

MAINTENANCE
ACTIVITY

SITE SPECIFIC
REQUIREMENTS

Remove debris,
woodpiles etc. within 10

days.

- OnMar 1, deploy
stakes with mylar strips
and place scarecrow
device around BMP. If
burrows are found
between Mar 1 and Aug
30, abiologist needsto
confirm that no birds are
nesting in the burrows
before sealing the hole.
Remove floating debris
and dead and floating
vegetation mats within
10 days.

- Maintain wetland
vegetation only between
August and February

General Maintenance
Inspection

Inlet structures, outlet
structures, side slopes or
other features damaged,
significant erosion,
graffiti or vandalism,
fence damage, etc.

Visual observation

Monthly

Within 10 working days,
take corrective action.
Consult engineersis
immediate solution is
not evident.

None

Inspect zone of periodic
inundation vegetation

-Wetland plant density
in the zone of periodic

Visud
observation/estimate

Annually, approx. May 1

By Nov 1 each year,
restoreto “as

None
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WET BASIN
Preventive Maintenance and Routine | nspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
inundation is maintained constructed” plant
at the “as constructed” density
density.
Inspect for sediment Morethan 2 inchesin Measure with Monthly Remove and dispose of | LaCostasite only
accumulation in forebay | theforebay and 4 inches | appropriate device sediment. Target
and main pond in the main pond, or completion period
within 30 days. If
vegetation coverage
drops below 30 percent
during maintenance
operation, replant
vegetation on November
1 to restore to 30 percent
coverage
Any parameter If sediment
concentration (See Vol Sample according to May 1 each year characterization exceeds
I1) exceeds 50% of Title | OMM plan Val Il and maintenance indicator,
22 TTLC. Or, if the send samplesto lab remove and dispose of
parameter concentration sediment. Regrade.
falls between 10X STLC Revegetate, if vegetation
and TTLC, islessthan coverage drops below 30
50% TTLC, and the percent. Replant
WET results exceed 50 vegetation on November
% of the STLC value. 1 to restore to 30 percent
coverage
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CONTINUOUSDEFLECTIVE SEPARATION (CDS) UNITS
Preventive Maintenance and Routine Inspections
DESIGN CRITERIA, | MAINTENANCE FIELD MEASUREMENT MAINTENANCE SITE SPECIFIC
ROUTINE ACTIONS | INDICATOR MEASUREMENT FREQUENCY ACTIVITY REQUIREMENTS
Inspect for accumulation | Unit 85 percent full Visual observation Monthly during thewet | Empty unit when the it
of trash and debris Season IS 85 percent full or

annually in May, effect

cleaning within 30 days
Inspect for vector Standing water for more | Visual observation Monthly and 72 hours Immediately notify VCD | None
harborage than 72 hours after target storm event | for vector abatement

assessment.
Inspect the screen for Screen becomes Visual observation Annually between Brush or high pressure None
damage and to ensure clogged, damaged or September 15 and wash the screen
that it is properly loose October 1)
fastened.
Inspection for structural | Holesin screen, large Visual observation Monthly or prior to a Immediately consult None
integrity debris, damage to target storm during the | with engineer and

housing or weir box

wet season, and annually
in May

manufacturer’s
representative to
develop a course of
action, effect repairs
within 10 working days
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Notesfor all BMPs;

1. Design storm event isastorm that is a one year 24 hour recurrence frequency.

2. A target storm event is a storm with a predicted greater than 0.25 inches of rainfall or 0.1 inches for drain inlet inserts. Storm events should be
separated by at least 72 hours of dry weather from the previous storm event.

3. Woody wetland vegetation consists of: willows (Salix spp), mule fat (baccharis salicifolia), cottonwood (populus fremontii), western sycamore
(plantanus racemosa) and emergent large stature monocots including the genera Cyperus, Juncus, Scirpus, and Typha)

This Maintenance Indicator Document has been developed using site-specific information gathered by specialists trained in the identification of
threatened and endangered species and their habitat. Information contained in this document includes guidance for inspection for possible threatened
and endangered species harborage. Further, some of the maintenance recommendations are based on the requirements of specific plant species used
in this Pilot Program. The recommendations provided in this document must be reassessed with respect to species and plant materials if the guidance
contained herein isto be used for a separate project in another area.
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California Health and Safety Code, Division 3. Pest Abatement
Mosquito Abatement Districts or Vector Control Districts




Section
2200.
2201.

2202.

Section
2210.
2211,
2212,
2213,
2214,
2215.
22155,
2216.
2217.
2218.
2219.
2220.
‘)‘7‘7]

-

Section
2240.
2241.
2242,
2243,
2244,
2245,

CALIFORNIA HEALTH AND SAFETY CODE

DIVISION 3. PEST ABATEMENT

CHAPTER §. MOSQU!TO ABATEMENT DISTRICTS
OR VECTOR CONTROL DISTRICTS

Article 1. General Proviﬁon_s

Definitions )

Notice; publication or posting; district organization, management and powers; exemption from
investigation law

Certification as vector control technician; exemptions; continuing education standards: official

record of continuing education units; suspension and reinstatement of certificate: fees: deposit in
Mosquitoborne Disease Surveillance Account.

Article 2. Formation

Territory: population requirement

Petition; number of signers; consent of city to inclusion in district

Contents of petition: publication

Publication in other counties

Publication of one copy of petition; signers

Notice of meeting: publication

Alternative method of organization; resolution of intent to organize; procedure
Hcaring, adjournment

Effect of defects in petition

Changes in boundaries

JInclusion of additional territory; notice of intention; contents of notice

Consent of city to change in district boundaries

Findings of board upon hearing

Conclusiveness of findings

Order for organization of district; name

Filing of order; effective date of organization

Change of name: required vote of district board; certified copy of resolution

“Action of board of supervisors on change of name

Article 3. Officers

Board of trustees of district; appointment
Name of board

Qualifications of city members
Qualifications of county members
Qualifications of members at large
Terms of office




Article 3. Officers [continued]

Section
2246. Vacancy
2247. Organizational meeting; election of president and secretary
2248. Traveling expenses '
2249, Compensation of secretary
2250. Meetings
2251. Special meetings; call; notice
2252 Meetings open to public
2253. Quorum
Article 4. District Powers
Section
2270. Powers of district board
2272. Abatement of public nuisance
22725. Nuisance caused by fly larval development and adult fly emergence: abatement under this
chapter as exclusive remedy
2273, Alternative abatement of nuisances procedure
2274, Notice to abate
2275. Contents of notice
2277. Scrvice of notice
2278, Manner of service
2279, Service by posting and mailing
2280, Hcaring: appearance; order: penaltices for failure to comply
2280.1. Judicial review: procedures
2281. Recurrence of nuisance
2282, Abatement by district
2283, Payment of abatement cost by owners; civil penalty assessment
22835, State or local agency property
2284, Failure to pay costs or penalties: licn on property: personal liability of debtor
2285, Recordation of notice of lien; priority of lien
22835 Release of property subject to lien; subordination
2286. Action to foreclose: time for commencement
2287. Action by district board in name of district
2288. Satisfaction of lien from proceeds of sale: disposition of balance
2289. Exemption from lien provisions
2290. Extermination of rats
2290.5. Infestation of rats; abatement as nuisance
2291, Vector surveillance and control projects
2291.1. Determination to undertake vector surveillance and control projects
2291.2. Vector surveillance and control projects; procedure
2291.3. Exclusive procedure
22914, Additional powers; taxation
2291.5. Ordinances or resolutions levying assessments prior to J anuary 1, 1987; sufficiency

2291.7. ©  Lake County; mosquito abatement districts; algae research, control, or abatement projects;
benefit assessments; procedures

2292, Interference with district officers or work; misdemeanor
2294, Disputes between government agencies; appeal; decision

ii




Section
2300.
2302.
2303.
2304.
2305.
2306.
2307.
2308.
2309.
2310.
2311,
2312,

Section
2315,
2316.
2317,

2318,
2319,

Section
2320,

“Section

2330.
2331,
2332

Section
2360.

Section
2800.

Article &, Finances and Taxation

Annual estimate of required funds; general and unappropriated reserves; limitations
Allocation of property tax revenues

Call of election for approval of tax above minimum rate

Notice of election; publication

Form of ballot; effect of informalities in conduct of election

Ballot; form of proposition .

Canvass of votes; report of result; proration of additional amount among counties in district
Levy of additional tax ‘

Computation, entry, and collection of taxes and assessments; deposit of funds
Depository of funds
Accounting by other counties for funds of district
Withdrawal of funds; warrant; signatures; requisition system
Article 5.1, Standby Charges for Public Health Emergencies

Legislative finding and declaration
Ordinances

Trust fund; deposits; maximum amount; expenditures; refund of excess: emergency regulations;
alternative abatement procedures

Levy and collection of charges: liens

State agencies: alteration or denial of priority for allocation of funds

Article §.5. Claims

Claims for moncy or damages; law governing

Article 6. Annexation

Contiguous and noncontiguous territory; designation as zones of benefit
Consent by boards of supervisors and city councils
Concurrent use of procedures for control projects s

Article 7. Consolidation
Contiguous districts

CHAPTER 8. PEST ABATEMENT DISTRICTS

Article 1. Definitions and General Provisions

Pest defined

1it




Article 1. Definitions and General Provisions {continued)

2800.5. Public nuisance; breeding places; water

2801. Chapter supplemental to other laws

2802. District defined

2803. Interference with officer; misdemeanor

2804. Disputes between government agencies; appeal; decision

2805. Certification as vector control technician; exemptions; continuing education standards; official

record of continuing education units; suspension and reinstatement of certificate; fees; deposit in
Mosquitoborne Disease Surveillance Account

Article 2. Formation

Section

2822, Petition

28225. Basis of taxation of property; plan for equity in financing

2823, Maximum rate of assessment

2824, Required number of signers; duplicate petitions; addresses of signers
2825, Presentation to county clerk; verification of signatures

2826. Supplemental petition

2827 Certificate of requisite number of signatures; presentation to board of supervisors
2828. Time for hearing; notice; publication '

2829, Hearing

283(). Change of boundaries

2831, Declaration of findings; order of formation

2832, Recording and filing certified copies of order; effective date of formation
2833, Change of name; resolution

2834, Recording and filing change of name: effective date

2835, Moditications; list of pests subject to control; method of district taxation

Article 3. Administration

Section

2850. Board of trustees; appointment; increase or decrease of number
(2851, Term of office; expenses of members

2852, Duties of board

Article 3.5. District Powers

Section

2855. Powers of board

2855.3. Procedure for sale of realty

2855.7. Borrowing money and issuing warrants

2856. Abatement of nuisance

2857. Notice to abate

2858. Contents of notice; service

2860. °  Service by posting and mailing

2861. Hearing; determination of existence of nuisance; order; failure to comply; civil penalties
2861.5. Judicial review; law governing

v




2861.7.
2862.
2862.5.
2863.
2864.
2864.7.
2865.
2865.5
2866.
2867.
2868.

Section
2870.
2871.
2871.5.
2871.7.
2871 .8,

2871.9.
2872,
2873,
2874,
2876.

Section
2877,
2878,

Section
2880.

Section
2900.
2901.

Article 3.5. District Powers [continued]

Recurrence as continuance of original nuisance

Abatement by district

Cost of abatement; payment by property owner; hearing

State or local agency property

Failure of owner to pay costs or penalties; lien; personal liability of owner
Addition of lien to tax bill

Filing of lien with auditors; description of parcels

Entry of assessments by auditor

Collection of assessments as county taxes; exceptions

Exemption from lien provisions

“Payment of collections to district

Article 4. Taxation

Annual estimate of funds needed
Allocation of property tax revenues
Bases for taxation

Dectermination of tax rate

Special tax for additional funds: election; canvass of votes: report of results: apportionment
among counties

Petition; change in method of financing

Assessment and collection; deposit

Withdrawal of finds; warrant

Temporary transfers from other available funds: repayment

Transfers from other funds; repayment

Article 4.1. Standby Charges for Public Health Emergencies
Legislative findings
Ordinance: applicability of chapter

Article 45 Claims

Claims for money or damages; law governing

Article 8. A_nnexation

Contiguous land
Procedure for annexation




Section
2910.

Section
38070.
38071.
38072.

Section
100100,
100150.
100175.
100180,
100185,

Section
100425,

22

Section
101175.

Article 5a. Consolidation

Contiguous pest and mosquito abatement districts

DIVISION 25.2. STATE DEPARTMENT OF HEALTH SERVICES
COOPERATIVE AGREEMENT ACT =~

CHAPTER 1. GENERAL PROVISIONS

Title of act
Purposes of division
Definitions

DIVISION 101. ADMINISTRATION OF PUBLIC HEALTH
PART 1. CALIFORNIA DEPARTMENT OF HEALTH SERVICES

CHAPTER 1. ORGANIZATION OF THE DEPARTMENT

Department

Succession of department to powers, duties, and jurisdiction of other departments
Public nuisances

Advice to and control of local health authorities

State department powers; activitics '

CHAPTER 3. ADDITIONAL ADMINISTRATIVE PROVISIONS

Article 4. Fees or Charges for Issuance and Renewal of Documents

Annual adjustments of fees or charges for certain permits, licenses, registrations or documents:
percentage change; annual publication of actual fee charges

PART 3. LOCAL HEALTH DEPARTMENTS

CHAPTER 3. STATE AID FOR LOCAL HEALTH ADMINISTRATION

Article 1. Definitions and General Policy

Legislative findings and policy

vi
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Article 3. State Aid

Section
101260. Compliance with minimum standards
Article 4. Transfer of Environmental Health and Sanitation Services
Section v
101285. Transfer of vector control services to mosquito abatement district or vector control district;

funding

DIVISION 103. DISEASE PREVENTION AND HEALTH PROMOTION
PART 5. ENVIRONMENTAL AND OCCUPATIONAL EPIDEMIOLOGY

CHAPTER 3. PESTICIDE POISONING

Section
105200. Reports by physicians and local health officers; treatment deemed first aid: violations: civil
penalty; citation and notice; appeal
105205. Program of medical cducation; health care professionals
105210. Request for assistance; epidemiologic investigation; recommendations
105218. Spill or accidental release of pesticide; notification by public employee
105220, Spill or accidental release of pesticide: file of reports; public access
105225. Posting notice of duty of public employee to report pesticide spill
DIVISION 104. ENVIRONMENTAL HEALTH
PART 1. ENVIRONMENTAL HEALTH PERSONNEL
CHAPTER 4. PROFESSIONAL CERTIFICATION
Article 4. Vector Control Technicians
Section
106925. Certification of vector control technicians; exemptions; continuing education standards: official
record of continuing education units; suspension and reinstatement of certificate; fees; deposit in
Mosquitoborne Disease Surveillance Account
PART 11. VECTORS
CHAPTER 1. DEFINITIONS
Section

116100. Department defined
116102. Place defined

vii




116104,
116106.
116108.

Section
116110.

Section
116120.

Section
116125.
116130.
116135.
116140.
116145.
116150.
116155.
116160.
116165.
116170.

Section
116175.
116180.

Section
116185.
116190.

116195.°
116200.
116205.
116210.

CHAPTER 1. DEFINITIONS [continued]

Rodents defined
Possess defined
Vector
CHAPTER 2. POWERS AND DUTIES
Article 1. Vector Biology and Control
Program

Article 2. Importation of Exotic Vectors

Importation of exotic vectors; exotic vector defined; misdemeanor

Article 3. Rodent Abatement

Duty to exterminate

Inspection of places; hours

County expenditures for extermination ;

Failure of possessor to exterminate rodents; extermination by state, county, or local health officer
Payment of expense; county charge

Notice of payment; recordation

Licn on property

Action of foreclose

Satisfaction of lien

Appointment of receiver

Article 4. Mosquito and Gnat Control

Study of mosquito borne diseases

Cooperative agreements with local districts or other public agencies; state financial assistance;
contributions by public agencies

Article 5. Mosquito Control and Imported Tires

Legislative findings and declarations

Inspection and certification as free from mosquitoes; inspection and certification in other states:
fee for adequacy determination

Administration of division; delegation of authority; service contracts with local agencies
Certificate fee

Deposit of money; mosquitoborne disease surveillance account
Annual fee increases

viii




Section
25842.5.

Section
25850.
25851.

Section
25852.

25853.
25854,

Section
29304.

TITLE 3. GOVERNMENT OF COUNTIES
DIVISION 2. OFFICERS |
PART 2. BOARD OF SUPERVISORS
CHAPTER 8. HEALTH AND SAFETY

Article 3. Misceltaneous

Pest abatement; services in unincorporated and incorporated territory of county
Article 4. Standby Charges for Public Health Emergencies
Legislative finding and declaration
Ordinance
Article 4. Standby Charges for Public Health Emergencies [continued]
Trust account; deposits: maximum amount; expenditures; refund of excess: emergency regulations:
alternative abatement procedures
Levy and collection charges; liens
State agencics: alteration or denial of priority for allocation of funds
DIVISION 3. FINANCIAL PROVISIONS

CHAPTER 2. FUNDS

Article 1. General

Charge by county officer for collecting special assessment or special assessment taxes for city, district,
or public body




Section
5007s.
50076.
50077.
50077.5.

Section
66000.

Section
66016.
66017.
66018,
66018.5.

TITLE 5. LOCAL AGENCIES
DIVISION 1. CITIES AND COUNTIES
PART 1. POWERS AND DUTIES COMMON TO CITIES AND COUNTIES
' CHAPTER 1. GENERAL
Article 3.5. Voter-Approved Special Taxes
Legislative intent

Definition
Ordinance or resolution; election; collection

‘Ordinance or resolution effective on or after January 1, 1986; levy of special tax; automatic

adjustments; judicial actions or proceedings; appeal

TITLE 7. PLANNING AND LAND USE
DIVISION 1. PLANNING AND ZONING

CHAPTER $. FEES FOR DEVELOPMENT PROJECTS

Dctinitions

CHAPTER 8. PROCEDURES FOR ADOPTING VARIOUS FEES

Local agency fees: new fees and increases: procedures
Development projects; adoption or increase of fees and charges
Hearing

Local agency defined




CALIFORNIA CIVIL CODE

DIVISION 4. GENERAL PROVISIONS
PART 3. NUISANCE

TITLE 1. GENERAL PRINCIPLES

Section
3479. Nuisance defined
3480. Public nuisance
3481. Private nuisance
3482. Acts under statutory authority not a nuisance
3482.5. Agricultural activity not a nuisance; exceptions; construction with other laws
3482.6. Agricultural processing activity not a nuisance; increase in activity; construction with other laws
3483, Continuing nuisance; liability of successive owners for failure to abate
3484. Damages recoverable notwithstanding abatement
TITLE 2. PUBLIC NUISANCES
Section
3490, Lapse of time cannot legalize public nuisance
3491, Remedies: public
2492, Remedies; indictment or information: regulation
3493, Remedies: private person
3494, Abatement; parties authorized
3495, Abatement; private person; method

xii




CALIFORNIA CIVIL CODE

DIVISION 4. GENERAL PROVISIONS
PART 3. NUISANCE

TITLE 1. GENERAL PRINCIPLES

Section
3479. Nuisance defined
3480. Public nuisance
3481. Private nuisance
3482. Acts under statutory authority not a nuisance
3482.5. Agricultural activity not a nuisance; exceptions; construction with other laws
3482.6. Agricultural processing activity not a nuisance; increase in activity; construction with other laws
3483, Continuing nuisance; liability of successive owners for failure to abate
3484. Damages recoverable notwithstanding abatement
TITLE 2. PUBLIC NUISANCES
Section
3490, Lapse of time cannot legalize public nuisance
3491, Remedies: public
2492, Remedies; indictment or information: regulation
3493, Remedies: private person
3494, Abatement; parties authorized
3495, Abatement; private person; method

xii




Section
11401.
11401.1.
11401.2.
11402,
11403.
C11404,
11408.

CALIFORNIA FOOD AND AGRICULTURAL CODE

DIVISION 6. PEST CONTROL OPERATIONS
CHAPTER 1. DEPARTMENT OF PESTICIDE REGULATION

Article 1. Definitions

Effect of definitions
Department
Director

License

Pest control
Pesticide
Agricultural use

DIVISION 7. AGRICULTURAL CHEMICALS, LIVESTOCK REMEDIES, AND COMMERCIAL FEEDS

Section
12751.
12752,
12753,
12754,
12754.5.
12757.
12757.5.
12758.
12758 5.
12759.

Section
12980.
12982.
12986.

CHAPTER 2. ECONOMIC POISONS

Article 1. Definitions

Effect of definitions
Detoliating
Economic poison
Insect

Pest

Rodent

Service container
Spray adjuvant

Use dilution

Weed

Article 10.5. Pesticides and Worker Safety
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2270. The district board may do all of the following: :

(a) Take all necessary or proper steps for the control of mosquitoes, flies, or other vectors, either
in the district or in territory not in-the district but so situated with respect to the district that
mosquitoes, flies, or other vectors may disperse from the territory into the district.

(b) Abate as nuisances all standing water and other breeding places for mosquitoes, flies. or other
vectors, either in the district or-in territory not in the district but so situated with respect to the
district that mosquitoes, flies, or other vectors from the territory disperse into the district.

(c) Purchase the supplies and materials, employ the personnel and contract for the services which
may be necessary or proper in furtherance of the objects of this chapter.

(d) If necessary or proper in the furtherance of the objects of this chapter, build, construct. repair.

~and maintain the necessary dikes, levees, cuts, canals, or ditches upon any land and acquire by
purchase. condemnation, or by other lawful means, in the name of the district, any lands, rights-of-

way, easements. property, or material necessary for any of those purposes. ‘

(e) Make contracts to indemnify or compensate any owner of land or other property for any
injury or damage necessarily caused by the use or taking of property for dikes. levees, cuts. canals.
or ditches.

(f) Enter upon any property without hinderance or notice. -either within the district or so
reasonably adjacent thereto that vectors may disperse into the district. for any of the following
purposes:

(1) To inspect to ascertain the presence of vectors or their breeding places.

(2) To abate public nuisances in accordance with this article, either directly or by giving notice to
the property owner to abate a nuisance.

(3) To ascertain if a notice to abate vectors has been complied with.

(4) To treat property with appropriate physical, chemical, or biological control measures.

(g) Sell or lease any service, land. rights-of-way, easements, property or material acquired by the
district. Equivalent properties may be exchanged, if it is in the best interests of the district to do so.

(h) Borrow money in any fiscal year and repay it in-the same or in the next ensuing fiscal year.
The amount borrowed in any fiscal year shall not exceed fifteen cents (80.15) on each one hundred
dollars ($100) of assessed valuation of property in the district.

(1) Issue warrants payable at the time stated in the warrant to evidence the obligation to repayv
money borrowed or any other obligation incurred by the district. Warrants so issued shall draw
interest at a rate fixed by the board not to exceed 5 percent per year, ‘payable annually or
semiannually as the board may prescribe.

(j) Provide a civil service system for any or all employees of the district.

(k) Assess civil penalties. as determined in the discretion of the board, but not to exceed five
hundred dollars ($500) per day for each day that a notice or hearing order to abate a nuisance has
not been complied with.

Any sum which may be collected shall become part of the district's general fund to be used solely
for vector control purposes.
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(1) Levy, by resolution or ordinance, a service charge against any or all parcels of land within
the district to pay for the cost of vector surveillance and control. The schedule of charges shall be
made, reviewed, and adopted annually after notice and hearing in connection with the schedule.
Following the hearing, the board may classify parcels of property according to their use in relation
to the cost of vector surveillance and control. The board may bill for the charges annually or more
frequently. The charges shall be collected and paid by the county in the same manner as  property
taxes by the county. The service charge shall be reasonably related to the district's cost for
providing vector surveillance and control and shall not be deemed a tax of any kind. Any sum
collected shall be used solely for purposes of vector surveillance and control.

(m) Set the tax or assessment rates which are necessary to carry out the purposes of this article.
(n) Do any and all things necessary for, or incident to, the powers granted by, and to carry out the
objects specified in, this chapter. '

2272. Except as otherwise provided in Section 2272.5. a public nuisance may be abated in any
action or proceeding by any remedy provided by this chapter or any other provision of law.

2272.5. Section 2272 shall not apply to a public nuisance which exists at an agricultural operation
by reason of excessive domestic fly larval development and excessive adult fly emergence as
defined in subparagraph (C) of paragraph (1) of subdivision (e) of Section 2200. An agricultural
nuisance described in this section may be abated in any action or proceeding only by the remedies
provided by this chapter. This chapter shall provide the exclusive source of costs and civil
penalties which may be assessed by reason of the agricultural nuisance against the owner or
operator of an agricultural operation at which the nuisance is found to exist.

2273. The procedures for abatement of nuisances and assessment of the cost thereof as a lien
against properties. as provided for pest abatement districts in Chapter 8 (commencing with Section

2800) of this division. may be utilized by the district board as an alternative to the abatement
procedures set forth in this chapter.

2274. Whenever a nuisance specified in this chapter exists upon any property, either in the district
or in territory not in the district but so situated with respect to the district that mosquitoes, flies, or
other vectors from the territory disperse into the district, the district board may notify in writing the
owner or party in possession, or the agent of either, of the existence of the nuisance.

2275. The notice shall do all of the following:

(a) State the finding of the district that a public nuisance exists on the property and the location of
the nuisance on the property. -

(b) Direct the owner or party in possession to take appropriate steps to eliminate, or prevent the
recurrence of, the nuisance.

(¢) Inform the owner or party in possession that failure to comply with the requirements of
subdivision (b) shall subject the owner or party in possession to civil penalties of not more than

five hundred dollars ($500) per day for each day the nuisance continues after the time specified for
the abatement of the nuisance in the notice.
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(d) Inform the owner or party in possession that before complying with the requirements of the
notice, the owner or party in possession may appear at a hearing before the district board at a time
and place stated in the notice.

2277. The notice shall be served upon the owner of record, or person having charge or possession,
of the property upon which the nuisance exists, or upon the agent of either.

2278. The notice may be served by any person authorized by the district board in the same manner

as a summons in a civil action, or it may be served by registered mail or by personal delivery with
proof of service.

2279. If the property belongs to a person who is not a resident of the district, and is not in charge
or possession of any person, and there is no tenant or agent of the owner upon whom service can be
made. who can after diligent search be found; or if the owner of the property can not after diligent
search be found, the notice may be served by posting a copy in a conspicuous place upon-the
property for a period of ten days. and by mailing a copy to the owner addressed to his address as
given on the last completed assessment roll of the county in which the property is situated, or. in
the absence of an address on the roll. to his last known address.

2280. Before complying with the requirements of the notice the owner or party in possession may
appear at a hearing before the board at a time and place fixed by the board and stated in the notice.
At the hearing the district board shall determine whether the initial finding as set forth in the notice
is correct and shall permit the owner or party in possession to present testimony in his behalf. If,
after hearing all the facts, the board makes a determination that a nuisance exists on the property.
the board shall order compliance with the requirements of the notice or with alternate instructions
issued by the board. :

Any failure to comply with any order of the board issued pursuant to this section shall subject the
owner or party in possession to civil penalties as determined by the discretion of the board which
shall not exceed five hundred dollars ($500) per day for each day such order is not complied with.

2280.1. Any judicial review of administrative procedure provided for in this chapter shall be
pursuant to Section 1094.5 of the Code of Civil Procedure. :

2281. Any recurrence of the nuisance may be deemed to be a continuation of the original nuisance.
2282. In the event that the nuisance is not abated within the time specified in the notice or at the

hearing, the district board may abate the nuisance by destroying the larvae or pupae and by taking
appropriate measures to prevent the recurrence of further breeding. :
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2285. Notice of the lien, particularly identifying the property on which the nuisance was abated
and the amount of such lien, and naming the owner of record of such property, shall be recorded by
the district board in the office of the county recorder of the county in which the property is situated
within one year after the first item of expenditure by the board or within 90 days after the
completion of the work, whichever first occurs. Upon such recordation, such lien shall have the
same force, effect and priority as if it had been a judgment lien imposed upon real property which
was not exempt from execution, except that it shall attach only to the property described in such

notice, and shall continue for 10 years from the time of the recording of such notice unless sooner
released or otherwise discharged. '

2285.5. The district board may at any time release all or any portion of the property subject to a
lien imposed pursuant to Sections 2284 and 2285 from the lien or subordinate such a lien to other
liens and encumbrances if it determines that the amount owed is sufficiently secured by a lien on
other property or that the release or subordination of such lien will not jeopardize the collection of
such amount owed. A certificate by the board, or its designee, to the effect that any property has
been released from such lien or that such lien has been subordinated to other liens and

encumbrances shall be conclusive evidence that the property has been released or that the lien has
been subordinated as provided in such certificate.

2286. An action to foreclose the lien shall be commenced within six months after the filing and
recording of the notice of lien.

2287. The action shall be brought by the district board in the name of the district.

2288. When the property is sold, enough of the proceeds to satisfy the lien and the costs of
foreclosure shall be paid to the district; and the surplus. if any, shall be paid to the owner of the

property if known. and if not known. shall be paid into the court in which the lien was foreclosed
for the use of the owner when ascertained.

2289. The lien provisions of this chapter do not apply to the property of any county, city. district.
or other public corporation. However, the governing body of the county, city. district, or other
public corporation shall repay to any district the amount expended by the district upon any -of its
property under this chapter upon presentation by the district board of a verified claim or bill.

2290. Any district organized on or after August 14, 1931, and any such district organized prior to
that date that elects to do so by a vote taken at an election called and conducted as provided for an
election for a tax to raise additional funds for the district, may provide for the destruction and
extermination of rats in the district; and may include suitable sums for that purpose in its expense
estimates, which shall be raised in the manner provided by law for the raising of other sums for the
district.

The district board shall supervise and manage the destruction and extermination of rats in the
district by the officers, agents, and employees of the district.
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2290.5. Any district may also abate as a nuisance any infestation of rats either by court proceeding
or by administrative action and may collect the costs thereof in the same manner provided for the
abatement of breeding places for mosquitoes, flies, and other insects.

2291. Any district may conduct vector surveillance and control projects for any part of the district.

2291.1. The district bbard shall determine which of the projects authorized by Section 2291 shall
be carried out and shall determine, as to each project, that it is one of the following:
(a) For the common benefit of the district as a whole.

(b) For the benefit of two or more zones, which may be referred to as participating zones.
(¢) For the benefit of a single zone.

2291.2. (a) (1) The district board may institute projects for one or more zones, for the financing
‘and execution of vector surveillance and control projects of common benefit to the zone or zones.

(2) Before beginning a project. the district board shall adopt a resolution which shall specify its
intention to undertake the project, estimate the cost to be borne by the zones. state the duration of
the assessment, state the general objectives of the surveillance or control project. and fix a time and
place for a public hearing and a public meeting on the project. In the case of more than one zone.
the resolution shall specify the proportionate cost to be borne by each of the zones. "

(3) Notice of the public meeting and the public hearing shall be given pursuant to Section
54954.6 of the Government Code. o

(b) At any time before the time set for the hearing. any owner of any property which is proposed
to be assessed may make written protest against the proposed project and assessment. The written
protest shall contain a description of the property sufficient to identify the property. If the signer is
not shown on the last equalized assessment roll as the owner of that property, the written protest
shall contain written evidence that the signer is an owner of the property proposed to be assessed.

(c) At the time and place stated in the notice for the public meeting and the public hearing. the
district board shall hear and consider any objections and protests to the proposed project and
assessments. _

- The district board may continue the public meeting and the public hearing from time to time.
Any written protest may be withdrawn in writing by the person making the protest at any time
before the conclusion of the hearing.

(d) Following the conclusion of the hearing, if the district board finds that the written protests
filed and not withdrawn represent 50 percent or more of the total amount of expected revenue from
the proposed assessment. the board shall abandon the proposed project and assessment. If the
district board finds that the written protests filed and not withdrawn represent less than 50 percent
of the total amount of expected revenue from the proposed assessment, the district board may. at its
discretion, proceed with or abandon the proposed project and assessment.

() The assessments levied pursuant to this section shall be collected at the same time and in the
same manner as county taxes.

The county may deduct its actual costs incurred for collecting the assessments before remitting
the balance to the district. The assessments shall be a lien on all the property benefited thereby.
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Liens for the assessments shall be of the same force and effect as liens for taxes, and their
collection may be enforced by the same means as provided for the enforcement of liens for county
taxes. _ ‘ o

(f) For the purposes of an assessment levied under this section, the property so assessed within a
given zone is equally benefited. '

2291.3. The provisions of Section 2291.2 shall be exclusive in determining the proper procedure
for the institution of projects under Sections 2291, 2291.1, and 2291.2, any other provision of law
notwithstanding. 2

2291.4. In addition to the powers enumerated in Article § (commencing with Section 2300), the
board may do any of the following:

(a) Levy taxes or assessments in each or any of the zones and participating zones to pay the cost
and expenses of carrying out the projects within, or on behalf of, the respective zones, according to
the benefits derived or to be derived by the respective zones, by a levy or assessment upon any or
all property within a zone or participating zone, including land, improvements, and personal
property.
1t is declared that for the purposes of any tax or assessment levied under this subdivision, the
property so taxed or assessed within a given zone is equally benefited.

(b) Levy taxes or assessments by the method authorized by subdivision (a) in each or any of the
zones, according to the special benefits derived or to be derived by the specific properties therein,

to pay the cost and expenses of carrying out any of the projects within or on behalf of the
respective zone or zones.

2291.5. Any ordinance or resolution adopted by a district prior to January 1, 1987, pursuant to
subdivision(l) of Section 2270 which levies an assessment which otherwise meets the requirements
of Section 2291.2, shall be deemed to satisfy the requirements of Section 2291.2 and shall continue
to be levied and collected notwithstanding the amendment to subdivision(l) of Section 2270 by the
chapter of the Statutes of 1986 which added this section. '

2291.7. In Lake County, any mosquito abatement district, as authorized by the district board, may,
notwithstanding Section 2291.3, conduct or contract for algae research projects and algae control or
abatement projects for any part of the district. In undertaking these projects, the district board
shall comply with the procedures set forth in subdivisions (a), (b), (c), and (d) in order to levy a
benefit assessment for these projects. '
“(a) Prior to levying any benefit assessment, the board shall comply with all of the following:

(1) The board shall adopt a resolution which shall specify its intention to undertake the project.
The resolution shall include all of the following:

(A) A description of the plan, including, but not limited to, all of the following:

(i) The causes of the algae.

(ii) Alternative methods and associated costs of algae prevention, reduction, and control.

(iii) Mitigation measures, including mitigation of the effects of potential treatment on humans,
and on fish and wildlife habitat.

(iv) The agency or agencies with responsibilities for algae prevention, reduction, and control.
The plan may reference the environmental document prepared pursuant to Division 13
(commencing with Section 21000) of the Public Resources Code.
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(B) The establishment of a benefit assessment zone or zones.

(C) A description of the properties to be assessed.

(D) A description of the cost of each assessment.

(E) A statement specifying the duration of the assessment.

(2) The board shall hold public hearings after notice has been published for three successive
weeks in a newspaper of general circulation published in the county seat. | ’

(3) The board shall send notice of the resolution and of the hearings to those owners of property
to be assessed at least 14 days prior to the public hearing. ' : ‘

(4) After the public hearing, the plan shall be approved by a majority of the owners of property to
be assessed. The board shall take no action to implement the plan or the assessment until after the
plan is approved by a majority of owners of property to be assessed.

(b) Any herbicide application for the purpose of algae abatement pursuant to this section shall be
subject to the approval of the Department of Fish and Game. The department shall grant approval
unless it is determined that the application would cause significant diminishment of green or
yellow-green algae or zooplankton. '

(c) The assessments levied pursuant to this section shall be collected at the same time, and in the
Same manner, as county taxes. The county may deduct its actual costs incurred for collecting the
assessments before remitting the balance to the district. The assessments shall be a lien on all the
property benefited thereby. Liens for the assessments shall be of the same force and effect as liens
for taxes, and their collection may be enforced by the same means as for the enforcement of liens
for county taxes.

(d) For the purposes of an assessment levied under this section, all properties so assessed within a
given zone are equally benefited.

The requirements set forth in this section shall only apply to algae research projects and algae
control or abatement projects in Lake County.

In enacting this section, the Legislature does not intend to amend the power of any other district
to use any other power authorized by this chapter.

2292. Any person who restrains, hinders, obstructs, or threatens any officer or employee of a
district in the performance of that person's duties, or any person who interferes with any work done
by, or under the direction of, the district is guilty of a misdemeanor.

2294. In case of dispute between government agencies on the need, or the methods and materials
used, to abate or prevent a public health nuisance under this chapter, the matter shall be subject to
appeal to the State Director of Health Services within 10 days. The director shall take testimony on
the issue, and shall decide the matter on appeal and convey his or her decision to the parties within
30 days of the receipt of the appeal. The decision of the director shall be final and conclusive.

8of 8




Appendix C-3
C3.0-1. Methods of Mosquito and Midge M onitoring
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C-3.0-1 Methods of Mosquito and Midge M onitoring

As discussed in Section 3.0, mosquito and midge monitoring involves adult sampling and
larval sampling. Included here is a detailed discussion of equipment and its use in
monitoring these vectors.

USE OF TRAPSIN ADULT SAMPLING

CO-»-Light Traps:

Carbon dioxide-light traps will be run for one night each week at each BMP location
from April until October, and for one night biweekly from November through March.
This sampling frequency coincides with the activity of mosquitoes in Southern
Cdifornia. Multiple traps are recommended for BMP sites that are larger than 0.25 kmin
diameter. Each trap should carry a site-specific label. The air-actuated gate and the fan of
each COy-light trap should be programmed to turn on at dusk (30 minutes before civil
sunset) and to turn off after sunrise (30 minutes after civil sunrise). In order to attract
both mosquitoes and midges, the trap will be equipped with a single 4-watt ultraviolet
lamp (wavelength range: 320-420 nm). Each CO.-light trap should be stocked with 2 kg
of solid carbon dioxide (dry ice). During the night, the carbon dioxide will sublimate and
be released by the manifold directly above the fan and collection bag at approximately
500ml/min.

The trap is powered by 6-volt batteries. They can also be powered by D-cell alkaline
batteries connected in series or by rechargeable 6-volt dry cells. Because of the
ultraviolet light, the life of the power supply must exceed 10 amp hours.

If mosquitoes or midges are collected, then the catch will be labeled with a site-specific
tag, placed into an insulated cooler, and returned to the laboratory. Prior to identification,
the mosquitoes should be killed by freezing or by exposure to carbon dioxide in an
enclosed container (e.g., asmall insulated chest).

Placement of the CO,-Light Trap: The CO,-light trap should be placed in a sheltered
position such as near a tree, vegetation, or a vertical wall. If a vertical structure is not
present, then the trap can be hung from a stake. The same site should be used to
standardize sampling .

Vandalism and theft are common problems encountered during trapping studies. Some
of the BMP sites are accessible to the general public. Attempts should be made to hide
the traps. Interlacing a metal cable among the parts of a trap and locking it to a vertical
structure may provide additional security.



In order to reduce the likelihood of distracting drivers, traps should not be placed
adjacent to traffic or breakdown lanes. When possible, light traps should be hidden from
traffic.

For the mgority of BMP sites, one trap is adequate to census the mosquito/midge
populations. If the traps are adequately maintained, trap failureisrare.

Gravid Traps:

One gravid trap should be run for one night each week at each BMP location from April
until October, and for one night biweekly from November through March.

Each week a fresh infusion of oviposition medium should be set up in large plastic trash
bins. A trash bin should be perforated on the bottom and sides, and set in a second bin
prior to adding the infusion constituents. The infusion is composed of 0.5 kg hay, 5 ¢
dried brewer's yeast, 5 g lactalbumen, and 114 liters of water. Water aged for a
minimum of seven days is preferred to distilled/deionized water or tap water. The
mixture is covered for 5 days outdoors. The water temperature must be kept below 40°C.
Prior to use, the infusion should be screened (screen size opening approximately 0.6 cm)
to remove floating debris. The infusion should be transported to the BMP sitesin 20 liter
covered carboys. At each BMP site, four liters of infusion are added to the bottom of the
gravid trap and then the top components of the trap are assembled and placed onto the
trap’s base. The motor/fan of the gravid trap at each BMP location is programmed to
activate at dusk (30 minutes before civil sunset). The motors are turned off the following
morning when the trap is retrieved.

If mosguitoes are collected, then the catch will be labeled with a site-specific tag, placed
into an insulated cooler, and returned to the laboratory. Prior to identification, the
mosquitoes will be killed by freezing.

Placement of Traps: The gravid trap and CO.-light trap can be placed in proximity since
they sample different components of adult mosquito population. Because gravid traps
contain liquid, areasonably level site should be selected.

METHODSAND CONSIDERATIONSIN LARVAL SAMPLING
Several factors should be considered when collecting samples of mosquito larvae.

Approach cautiously in order to avoid disturbing mosquito larvae at the water surface.
Mosquito larvae are typically associated with vegetation or debris on the water
surface. Inlarger water bodies, larvae will be found in the vegetation at the periphery
and not in open, deep water. If conditions are windy, larvae will be concentrated
along the windward side of the habitat.

If it israining, postpone larval sampling until after the rain.



A standard plastic dipper holds approximately 400 ml of liquid. The sampling method
should minimize overflow from the dipper and avoidance behavior by mosquito larvae.
The technigue that is used depends on: i) the mosqguitoes likely to be present, ii) habitat,
and iii) weather conditions. A quick dipping technique utilizes a swift and steady flick of
the wrist, and works best where emergent vegetation is present and for larvae that are not
aways at the water surface or that exhibit rapid avoidance behaviors to physical
disturbance such Aedes and some Culex. A slow dipping technique utilizes a slow
pulling of the dipper through the water column, and works best for surface-dwelling
larvae such as Anopheles.

For shallow water (water depth < the height of the dipper’s cup), the dipper is held at a
45° angle, and water is allowed to flow into the dipper (Knight 1964,0’ Malley 1995).

Three to five dips should be taken every 3-6 m (5-10 paces) around the perimeter of
vegetated habitat. Dippers with extendable handles should extend the distance that
samples can be taken without creating shadows on the surface of the water.

Larvae can be counted in the field or preserved for enumeration and identification in the
laboratory. The water volume of the sample is reduced by filtering the sample through a
screen (mesh opening < 200 mm). A concentrator can be constructed from a plastic
measuring cup (volume = 500 ml) into which screen windows have been cut. A squirt
bottle containing water can be used to rinse any material caught on the screens. The
material in the concentrator cup should be rinsed into a labeled sample jar or via and
then preserved with 95% ethanol (final concentration approximately 50% ethanol).

Net Hauls: Mosqguito larvae in steep-sided chambers such as catch basins are best
sampled by net (Service 1993) or by strainers attached to lines (Siegel and Novak 1997).
Three samples, two aong the sides of the chamber and one at the center of the basin are
recommended. If one side of the catch basin is shaded, then one sample should be taken
along the shaded side of the basin. Three plankton or World Heath Organization
(WHO)-style nets may be lowered into the basin at the same time. Lowering the net(s)
into the water will disturb the mosquito larvae, causing them to submerge. After waiting
3-4 minutes, raise the net slowly until the net is within approximately 15 cm (6 inches) of
the water surface and then pull the net through the water surface in one rapid motion. A
squirt bottle with water can be used to rinse any materia caught on the net into the
collection chamber at the base of the net. The material in the collection chamber should
be rinsed into a labeled sample jar or vial and then preserved with 95% ethanol (final
concentration approximately 50% ethanol).



C3.0-2 Magor Chemical Vector Control Methods

In southern California, three types of pesticides are currently used against mosquito
larvae: mosquitocidal oils, mosquito-specific bacteria and insect growth regulators (IRS).
These include mosguitocidal oils, mosquito-specific bacteria, and insect growth
regulators.

MOSQUITOCIDAL OILS

Mosquitocidal oil kills mosguito larvae and pupae by suffocation. This oil is the only
material available for use in California that is effective against mosquito pupae (Beehler
and Mulla 1996). The oils dissipate within 48 hours after application. If thisis the only
pesticide used, sites where mosquitoes are breeding must be monitored and treated every
7 - 10 days. Mosquitocidal oils are used when pupae are present, or when the condition
of the water makes all other pesticides ineffective.

MOSQUITO-SPECIFIC BACTERIA

Bacillus thuringiensis variety israelensis (Bti) and Bacillus sphaericus are currently
registered for use in California. Bacillus sphaericus is more effective in wastewater with
high organic content and/or suspended sediment than Bti.

Both Bti. and B. sphaericus do not harm humans and non-target organisms when applied
according to the label. The toxins they produce degrade rapidly in aquatic environments.
The application of Bti. and B. sphaericus to BMPs should not compromise the water
quality.

Sites should be monitored weekly during the peak mosquito season (April until
November). Bti may provide effective control for 1 to 2 weeks (Mulla 1985). B.
sphaericus is effective for much longer (weeks to months in small containers, but will
have to be applied more frequently at BMPs.

INSECT GROWTH REGULATORS

Methoprene is a synthetic hormone that inhibits the emergence of adult mosquitoes.
When applied to sites where larvae are present, mosquitoes fail to develop into adults.
Methoprene is available in several formulations including liquid concentrates, pellets, and
briquettes, and can also be applied in combination with Bti.

Liquid formulations of methoprene are used regularly as part of an integrated control
program against mosquitoes in Los Angeles County. Other formulations may also be
effective aa BMPs.  Briquettes release methoprene over a 30-120 day period.
Environmenta conditions influence the persistence of methoprene, e.g., heavy rainfal,
burial by sediment, and thick vegetation inhibit dispersion. Briquettes are used at rates
from 0.5 per 100 square feet to 4 per 100 square feet for shallow and low-flow habitats.
Application rates vary with the flow-through rates of a site. In general, 1 briquette is



applied per 10 cubic feet (75 galons) of water at flow rates greater than 40 cubic feet per
month. The number of briquettes increases with the maximum water volume in the
application site and each four-fold increase in flow rate. When the flow rate exceeds
four volume changes per month, the treatment interval is adjusted according to the
formula

[alowable flow/actual flow] x 30 = adjusted interval (days),

where

allowable flow is four volume changes of the maximum volume of the
application site.

Methoprene briquettes can control mosquitoes for most of the mosquito season if the
conditions at the site are right. Sites where methoprene is applied must be monitored to
assess the effectiveness of the application.
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) cgs MAINTENANCE CODE OF SAFE OPERATING PRACTICES
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GENFRAL OPERATING PROCEDURES

LT
.

N

Applicable During Al Maintenance Activities

These GENERAL OPERATING PROCEDURES shall be posted on all crew
bulletin boards; it should be read and continuously followed by all
_employees. The Manual containing the individual work activity codes shall be in the
crew's quarters, available to all employees.

1. RESPONSIBILITY

A. Before beginnning new planned activities, applicable safe operating procedures and satc
equipment usage procedures as given in the MAINTENANCE CODE OF SAFE
PRACTICES MANUAL. herin referred to as the COSP, shall be reviewed. The purpose
of this review isto assure that safe practices are discussed. understood and followed.

B. Supervisors are responsible to see that employees observe and obey all applicable safc
practice rules. laws, policies or procedures necessary for the safe conduct of the work.
and the supervisor shall take corrective action if necessary to obtain compliance.

C. Each employee shali comply with all the safe practice rules of the COSP and anv othier
safety laws, rules. policies. or procedures applicable to the work being done.

D. Each employvee shall be provided with and shall wear required personal protective
equipment (PPE) The standard minimum PPE includes hard hat. eve protection. orangs
vests. and reflective vests at night. Such equipment shall be worn when required by the
MAINTENANCE COSP. Departmental Policy. Safety Orders. District Instructions .«
when, in the judgment of the supervisor. their use would contribute to the prevention «:
injuries. '

2. It is each employvee's responsibility to work in a safe manner and to report unsufe
conditions or procedures to their supervisor.

I-. Horseplay. scuffling and other such activities are prohibited.

G. Crew milgate safety meetings shall be held at least every 10 working days or when

starting a new work activity. Meetings shall be documented and posted on the crew
bulletin bourd until the next meeting. ‘

. INJURY, MEDICAL SERVICES, FIRST AID

A. An employvee who is injured on the job shall report the work injury to their immediate
supervisor as soon as possible, or at least before the end of the work shift, and before
going 10 a doctor. If an injury requires treatment during off hours, the employee's
supervisor shall be notified immediately and should accompany the injured employee to
the doctor. .

B. All employees shall be aware of the approved physicians, clinics and hospitals available

' in their immediate work areas. Names. addresses and telephone numbers of approved
physicians and medical facilities shall be in all trucks and supervisors' offices.

C. Ateach worksite at least one crew member shall be trained in a standard first aid coursc
equal to that of the American Red Cross Multimedia Course. To remain current. each
employee shall be trained every three years. An approved first aid kit shall be provided

°  and maintained in the crew's quarters.

D. Supervisors shall provide proper equipment and prompt transportation that will avoid
unnecessary delay in emergency treatment of injuries.

E. A firstaid Kit must be available at the worksite.” All supplies must be Kept and maintained
in a sanitary and usable condition.

L YEHICLE OPERATION
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Code of Safe Operating Practices

A. All drivers shall perform a pre-operational (pre-op)check of their vehicles including rental
equipment before leaving the yard. Be familiar with operator’s manual. No vehicles or
equipment are to be operated when in an unsafe condition.

B. All employees who are drivers or passengers of state vehicles. rental vehicles or private
vehicles on state business shall wear seat belts and/or hamesses.

C. All employees opcrating equipment with roll-over protective structures shall wear scat
belts. o .

D. All new employees expected to operate vehicles or equipment shall pass a road or
operational capability test administered by the employee's supervisor or supervisor's
representative and shall be qualified on each type of vehicle/equipment that the employee
will operate on state business before operating the vehiclelequipment unsupervised.

E. Use proper mounting/dismounting techniques when climbing into and from
vehicles/equipment. Face the equipment, use the hand and foot holds provided and do
not jump off equipment.

F. Do not work under vehicles supported by jacks or chain hoists without adequate
protective blocking or jack stands.

G. Vehicles/fequipment are to be kept clean of any objects or materials which could fall off.
Cabs are 10 be kept clean and orderly.

‘H. Do not work under a vehicle unless steps have been taken to prevent it from rolling. Use

chock blocks or otherwise secure the vehicle to prevent movement: do pof rely on the
parking brake. -

IV, CHAPTER VI1iI

A. Traffic control, shoulder closures and work area protection requirements shall be in
accordance with Chapter VIII of the Maintenance Manual. When planning a lane or

shoulder closure. everyone concerned must know what their job is and what is expected
of them before going out on the road.

a vehicle is not being used for the work or to protect workers, it should be parked where
it will have no influence on passing traffic or block potential escape routes for workers on
foot.

C. When vehicles are parked alongside the traveled way. enter and exit vehicles on the oft-

traffic side whenever possible. even though it may be inconvienient.

. Do not walk around in an area where equipment is being operated until vou let the person
operating equipment know that you are there and that you are scen by them.

. Unless there is a clear reason for doing otherwise, workers on the pavement or on un
unprotected roadside, or landscaped areas. shall, insofar as is practical, continually face
toward oncoming traffic. This is the personal responsibility of every
individual working on or near the highway. If facing oncoming traffic is
impractical, you should use a lookout.

Supervisors should plan work activities so as to minimize or eliminate the need for
backing of equipment.

Revised 7/17/91
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Code of Safe Operating Practices

. Workers shall not handle or tamper with any electrical equipment, machinery, or

air or water lines in a manner not within the scope of their duties, unless they
have received proper instructions to do so from their supervisor.

. Machinery shall not be repaired or adjusted while in operation, nor shall oiling of

moving parts be attempted, except on equipment that is designed or fitted with
safeguards to protect the person performing the work.

. When equipment, machinery or power t0ols are used, guards shall be in place and

properly adjusted. Any deficiencies in this regard are unacceptable and use of the
equipment, machinery or power tool is prohibited.

. Loose or frayed clothing, dangling ties, long hair, jewelry, etc., shall not be worn

around moving machinery or other sources of entanglement. Only clothing and
personal protective devices appropriate for the job shall be worn.

. Hand tools, air tools, hydraulic tools and miscellaneous tools and equipment shall

be inspected regularly to assure that they are in good operating condition. Report

any deficiencies 1o the supervisor. Defective tools shall not be used.
*. Employees are not permitted to use centain equipment. such as chain saws and

gunpowder actuated tools without proper training, licensing and approval. Safe
practice rules and requirements for using these tvpes of equipment and
performing other specialty work such as welding and cutting. are found in the
Equipment Index of the COSP: and these rules and requirements must be strictly
followed. : :

Vi. HAZARDOUS MATERIALS

2

Revised

. All employees assigned to operations involving the use of chemicals shall have access to

Material Safety Data Sheets (MSDS). proper training in handling procedures and be
provided the necessary protective devices as required by the Departmental Safety Manual.

. All employees shall be trained in the Caltrans Hazardous Material Communication

Program. :

. Employees shall be trained in hazardous spill awareness. Drug lab paraphernahia. used

hypodermic needles, medical waste, bombs or other explosive devices and other
hazardous substances are occasionally discarded within the right of way. If any of these
items are found, the supervisor should be notified immediately and the proper steps taken
to insure that employees are not exposed. Unknown materials should be considered
hazardous until identified by trained personnel.

Wash thoroughly after handling chemical pesticides or other hazardous substances. and
before eating, smoking or using the resroom. Follow all special instructions on product
labels, Pest Control Advisor recommendations, Material Safety Data Sheets and from

- other authorized sources.

When new products/ chemicals are introduced. supervisor shall ensure that the MSDS are

reviewed and understood by all affected employees before any work with the product/
chemical is done.

7/17/91 : 3
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SPECIAL INJURY PREVENTION

A.

E.

. A significant num
- Get help or use equipment, if necessary. When lifting heavy objects, lift properly. 1.

Learn to recognize and when possible, avoid poison oak. Whenever it is necessary to
work around suspected poison oak areas, wear long sleeve shirts and gloves, and wash
with water and soageaftcr any suspected exposure. ,

r of lost time injuries involve the back. Be careful when lifting.
get a firm footing. Keep feet apart (shoulder width) for a stable base; point toes out. 2.
Bend your knees. 3. Tighten stomach muscles. 4. Lift with yourlegs. 5. Keep load
close. 6. Keep your back straight.

. Certain insects and snakes pose hazards. Leamn to recognize their habitat and avoid

them. If you must work in those areas wear the proper protective equipment: long
sleeve shirts, high top work boots, and gloves. :

Do not operate vehicles, tools or equipment if your abilities are impaired in any way
due to fatigue, the effects of medication, controlled substances, alcohol or the
complications of illness or injury. Working in this condition may limit the ability to
perform your work in a safe manner. Notify your supervisor if vou are taking any
medication that could hinder your performance. ‘
Hearing protection is required for any noise exposure above 90 decibles.

REFERENCES TQ APPENDIXES

Appendix A - Confined Space Entry Procedures.

Appendix B - Personal Protective Equipment Guidelines.

Appendix C - Trenching Safetv Guidelines.

Appendix D - Cut Slope Sufety Guidelines (Re: Departmental Safety Manual).
Appendix E - Instructions for Developing Individual and Site-Specific COSP's
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DRAINAGE STRUCTURE CLEANING
HAZARD REVIEW
Moving waffic
‘Wedged objects

- ~ Moving equipment
Loose and slippery material within work area
Working in confined spaces -

SAFE OPERATING PROCEDURES

. Review safe practice rules for applicable equipment (including rental equipment) and perform

pre-operational checks.

. Review work area protection procedures and any traffic control requirements.
Park in an area suitable for safe entering or exiting of vehicle and which does not cause a

hazard to yourself or others.

While on foot, make every effort to perform your work facing oncoming traffic.
Use standard personal protective equipment. -

- Employee should not dislodge wedged objects with his hands.

Employee should select the proper tool for the job.

A confined space entry permit shall be posted at the work site and must be completed and

signed before the entry into any confined work space. (See Confined Space Appendix (A).

. Workers on foot should stay out of the way of operating equipment until the area is clear for

hand work.

. Avoid operating equipment inside structures. Equipment operating underground may require

special permit from Cal-OSHA. Be aware of possible carbon monoxide buildup and other
sources of contamination.

Revised  7/17/91 17
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SURFACE DRAINAGE CLEANING
HAZARD REVIEW
Moving traffic
Hidden hazards
Moving equipment
Overcrowding of workers -

SAFE OPERATING PROCEDURES

- Review safe practice rules for applicable equipment (including rental equipment).and perform

pre-operational checks.

. Review work area protection procedures and any traffic control requirements. v
- Park in an area suitable for safe entering or exiting of vehicle and which does not cause a

hazard to yourself or others.

.. While on foot, make every effort to perform your work facing oncoming traffic.
. Use standard personal protective equipment. ’

. Before excavating in an unfamiliar area, inspect and determine if there are any buried utilities

or other hidden hazards. If in doubt, you shall contact U.S.A. and your regional electrical

“office.
- Workers on foot should stay out of the way of operating equipment until the area is clear for

hand work.

- Employees not involved in operation of equipment should avoid being in the vicinity of same

9.
10.

until the area is clear for hand work.
Allow ample space for each employee to work safely.
Watch for tripping hazards and uneven ground.

REPAIR OR REPLACEMENT OF DRAINAGE FACILITIES

A special hazard review and safe operating procedure will be written by the supervisor for each
individual job covered in this section. :

The Code and Review shall incorporate those factors needed to cover the highly individualistic
nature of this type of job.

Each employee shall review the Code of Safe Practices for the particular tools or equipment the
employee will be using.

Revised 7/17/91
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10.

11,
12.

13.

Code of Safe Operating Practices
PUMP HOUSE MAINTENANCE
HAZARD REVIEW
Explosive Hazards
Oxygen Deficient Atmosphere
Footing and Falling Hazards

SAFE OPERATING PROCEDURES

Review safe practice rules for applicable equipment (including rental equipment) and perform
pre-operational checks.

- Do not go below floor level prior to notifying Area Supervisor or Area Superintendent, and

the local dispatcher.

Before entering a confined space, a "Confined Space Pre-Work Check List" shall be posted
at the work site and must be completed and signed by all employees involved in entering the
confined space before entry into the confined space. o

All employees, including standby persons, shall be trained in the operating: and rescue
procedures, including instruction as 10 the hazards they may encounter.

- Employees entering confined spaces should be in good physical condition and

psychologically suited for the job. : :

At least one person shall stand by on the outside of the confined space ready to give
assistance in case of emergency.

Smoking or open flames shall not be permitted in any area of the structure. “No Smoking”
signs shall be posted on all exterior doors of the pump house. If cutting or welding is
required, remove the object to outside area, if possible. If removal is not possible. remove
all grates, manhole covers and set up mechanical ventilation to provide maximum ventilation
in the work area. Respiratory protection may be required.

The area shall be ventilated for a minimum of 15 minutes prior to atmospheric testing and
entry. Pumping plants with wet pits need not be ventilated if the crew leader determines that
the updraft of air is sufficient to indicate the natural ventilation system is functioning and the
atmosphere required tests are satisfactory. ‘
Atmospheric tests must be conducted by a trained and qualified person prior 10 any employee
descending below the entry level of the pump house. If it is determined from the initial test.
that the lower explosive level and oxygen levels are within acceptable and legal standards as
mandated in Article 108 of the General Industrial Safety Orders, Title 8, California Code
Regulations, then entry below the main floor may proceed. The air shall be continually

monitored with an appropriate instrument for combustible gases and-oxygen-deficient
atmosphere. A record of such tests shall be kept at the job site. m

TN

Atmospheric detection instruments sh
Region Manager's office. These shall be centified annually and checked before each use.
Detection instruments not operating properly shall not be used.

During the initial testing of structure for atmospheric conditions, all employees must remain
at floor level.

A radio-equipped vehicle must be at the location when an employee(s) will be below the floor
level. The radio shall be checked with local dispatcher for communication capabilities at the
location (see Appendix C).

One person must remain at floor level at all times, and visual or verbal communication must
be constantly maintained with emplovee(s) below the floor level.

(—' Cont'd on Page 41...
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14. WRITTEN EMERGENCY RESCUE PROCEDURE MUST BE LOCATED IN PUMP
HOUSE AND AT THE LOCAL DISPATCH OFFICE READILY AVAILABLE AT ALL
TIMES., THE STAND-BY PERSON(S) SHALL FOLLOW TH _
EMERGENCY RESCUE PROCEDURES, o N ' {

15. Notify the local dispatcher when all work below floor level has been completed and all  *.
employees have safely returned to floor level.

16. 1f the above conditions cannot be obtained, no one shall enter the confined space.

Pwas?
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APPENDIX B

Personal Protective Equipment (PPE)

Following are requirements/guidelines for the use of personal protective equipment. The
guidelines do not reflect the gply instances where these devices are to be used. It is not possible
that an appendix such as this contains guidelines for every possible situation; unusual
circumstances may call for greater protective measures than are outlined here. It is the
Supervisor's responsibility to exercise prudent judgement in the application of these requirements/
guidelines and to insure that all employees wear the appropriate personal protective equipment.

The standard PPE includes a hard hat, orange vest and safety glasses. Non-compliance could
result in.needless injuries or corrective action.

Hard hats shall be worn:
«. When working within the right-of-way. .
«  When there is a clear and present danger of falling objects which may cause injury.
+  When exposed (or reasonably expected 1o be exposed) to falling or flying materials,
contact with electrical hazards. or to hazardous chemical substances.
+ At the direction of the Supervisor.
Orange vests or shirts shall be worn:
*  While working within the right-of-way.
*  When exposed to moving traffic.
* At the direction of the Supervisor.
Safety glasses gshall be worn:
*  When working nearmoving vehicles and equipment.

When there is a risk of injury to the eye, such as punctures, abrasions, or contusions.
* At the direction of the Supervisor.
*  While grinding. drilling. sawing or hammering.
While operating various power tools such as, but not limited to, chain saws, weed eaters.
hedge trimmers, leaf blowers, lawn mowers, lawn edgers, augers. Woodworking tools.
pipe cutting and threading tools and powered metal cutting saws.
While operating trenching machines, pavement breakers, concrete saws, rock drills, rock
splitters, chipping and roto-hammers, and concreted mixers.

+  While working on energized electrical equipment.
Cont'd on Page 144...

°

Revised 7/17/91 143




Code of Safe Operating Practices
Safety goggles shall be worn:
* Whenin the judgement of the Supervisor their use would be more appropriate than safcty
glasses alone.
*  When there is a clear and present danger of a forel gn object or substance entering through
the side of the glasses.
* When there is a need to protect the eye from mists and dusts.
*  While engaged in activides such as sandblasting.
- Face Shields ghall be worn:

When in the judgement of the Supervisor their use should be more appropriate than
goggles. (Sandblasting, etc.)

* When there is a possibility of i injury to the face/neck area.

When there is a danger of splashing chemicals or other hazardous substances. (Use
special splash shield)

When using drills or grinding equipment where safety glasses or goggles alone are not

sufficient to prevent materials from i injuring the employee.
Work Gloves shouyld be worn:

*

During any operation where there is a risk of abrasion, laceration, burns. blisters or
puncture to the hands. -
Note: Gloves will not protect against all hand injuries, but their use should minimize

the number of minor injuries associated with hand work.
Some activities where gloves should be worn include:
* Hot mix paving or patching

Fence and guardrail repair (includes gore attenuators)
* Median barrier repair

. ngn repair

Delineation or culvert marker repair or replacemem

* Tree trimming and associated activities

* Pruning of shrubs and other vegetation

*  Welding and grinding

*  Picking up litter and debris

*  Weeding

* Operating pneumatic tools

. Usiné common digging tools such as shovels, picks, etc.

* Electrical work (when appropriate) example: relamping
Cont'd on Page 145...
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«  Operating chain saws, weed-eaters and other gas powered tools
Impermeable gloves ghall be worn: '
+  When working with hazardous chemicals.
* Asdirected by the MSDS.
~+ When using cleaning solvents.
+ When mixing and applying pesticides.
+  When mixing and applying mcth*c_rylatc.
When working with isocyanate-based concrete repair products such as Percol or
Penatron.
Coveralls or long sleeved shirts should be worn:
* When exposed to hot materials while hot mix patching or paving, crack sealing, placing
thermoplastic markings, using heated bituminous pavement marker adhesives and etc.
*  When welding or cutting.
*  When exposed to poison oak.
+  When exposed to harmful dusts.
*  When mixing and applying certain pesticides
Impermeable coveralls or Caltrans rain gear shall be worn:
*  When mixing and applying cenain pesticides.
*  When mixing and applying methacrylate.
+ When required by either a product label or the MSDS.
Rubber boots shall be worn:
*  When mixing and applying methacrylate.
*  When mixing and applying cenain pesticides.
*  When required by the product label or the MSDS.
Fall protection devices (approved belt and lanyard) ghall be used:
*  When in the bucket or basket of any personnel lift.
*  While on overhead signs not equipped with safety railings.
*  While on fixed ladders over 20 feet in unbroken length without cage protection.
+  While working on unguarded work platforms where vou can fall more than 7 1/2 feet.
Respirator protection (with the appropriate filters/cartridges) shall be worn:
* When required by the product label or MSDS.
*= When welding or cutting on galvanized materials.
*  When mixing and applying cenain pesticides.
¢ When handling hazardous chemicals.
Cont'd on Page 146...
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*  When sandblasting lead-based paints, see your supervisor for safe guidance
Hearing protection shall be worn:
*  When noise levels in the work environment exceed 90 decibels.
Example are:

The operation of motorized equipment such as dozers, graders, loaders. snow blowers,
trenchers. gradalls, self-propelled pavers, rollers, pavement grinders, tractors. backhoes.
kettles, sweepers. chip spreaders, mist blowers, stump grinders, mudjack machines, and
certain trucks may require hearing protection. If the noise level of a particular vehicle
appears 10 be excessive, the actual decibel reading for that piece of equipment should be

Brush chipping-

Sandblasting v
Operating chain saws, weed eaters, blowers, etc. -
Operating pneumatic tools (pavement breaker, etc.)
Operating Vactor/Jet rodder

Using compressed air to blow cracks

Operating mowers

Operating Sani-Vac

During avalanche control operations

Operating motorized Layton paver

Operating concrete saw

Steam cleaning

determined through testing.

A good rule of thumb is: If normal conversation at 3 feet cannot be understood without

raising your voice, hearing protection is probably needed.
White coveralls ghall be worn:

*  While working in planned lane closures at night.

When the supervisor feels that their use would increase employee safety.

Note: An orange vest must also be womn during daylight operations.
Reflective vests shall be worn:

*  While working on or near the right of way at night.

*  While exposed to moving traffic during the hours of darkness.
Clothing not appropriate for Caltrans use

+ Cut-offs

¢ Tank tops that expose bare shoulders

* Sandals or canvas shoes

¢ Metal hard hats
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8.00 Introduction

It is Caltrans policy to conduct its business in the safest possible manner consistent with applicable
law, rule or policy. ’

This chapter of the Caltrans Maintenance Manual is a part of the Caltrans written injury and illness
prevention program. It provides detailed instructions for Maintenance managers, supervisors and
employees. It is designed to help employees in their efforts to work safely. All employees are
expected to follow these minimum guidelines.

Other employee safety subjects are covered in the Maintenance Code of Safe Operating Practices,
other chapters of this manual, and in the Departmental Safety Manual.

An important factor to be considered in employee safety is the false sense of security acquired when
workers have not had a recent close call. It is also the hardest to protect ourselves, against. On rural
routes, we may have only 100 vehicles pass per day. In a metropolitan District, we may have more
than 333,000 vehicles pass each day within a few inches or feet of our work sites. In 1996, the
California Highway Patrol arrested 91,988 motorists for Driving Under the Influence (DUI). In
fact, eight of the last twelve highway workers killed on the job were struck by motorists that were
DUL

The most important part of our job is to protect ourselves from traffic, while getting our work done.
We do this by:

(A) Letting the motorist know what’s going on and where to drive.

For this we use signs, flags, barricades, cones, flashing amber lights, changeable
message signs (CMS) and flashing arrow signs (FAS).

(B) Avoiding the errant driver.

Face traffic, stay aware through your own eyes and ears or those of a lookout who will
warn you. Plan your escape route.

(C) Using protective equipment.

“Protective vehicles, truck mounted crash cushion headrests and seat belts/shoulder
harnesses.

(D) Planning the work to reduce employee exposure to traffic.
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8.01 Managers and Supervisors Responsibilities

The following paragraphs summarize the basic elements of the Caltrans injury and illness and
prevention program and define who is responsible for enforcing the safety and health policies and
practices. For further information consult Chapter 1, the Caltrans Injury and Illness Prevention
Program, in the Departmental Safety Manual.

(A) Supervisors and managers are the responsible persons to implement, maintain, and
enforce Departmental safety rules and policies.

(B) Supervisors, in cooperation with training personnel, shall develop safety related
training programs to ensure all employees receive:

(1)  General training to cover hazards basic to all places of employment.

(2)  Specific training to cover hazards that are unique to each employees’ job
assignment.

(C)  Supervisors shall ensure that each employee is able to understand how to complete each
assigned task safely.

(D) Supervisors shall ensure that each employee follows safe and healthy work practices
and procedures.

(E) Supervisors shall keep abreast of safety and health regulations affecting the operations
they supervise.

(F)  Supervisors shall advise management of safety training needs of subordinates.

(G) Supervisors shall ensure that each employee is provided with the equipment, necessary
to complete assigned tasks safely.

8.02 Work Site Safety

Caltrans commits to promoting an effective injury and illness prevention program. Managers and
supervisots are responsible to:

(A) Routinely inspect all field and facility work areas under their jurisdiction to identify,
document, and eliminate physical or environmental hazards that may contribute to injuries
s or illnesses. In order to accomplish this, Region Managers should do three or more safety
é\ reviews per month and Area Superintendents should do three or more field or facility
safety reviews per week.
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(B) Routinely review, study, and document all operating methods, practices, and procedures to
reduce or eliminate the potential for injury or illness.

(O) Counsel, train, and discipline employees when appropriate to reduce human factors that
contribute to injuries or illnesses.

(D) Investigate every injury or illness and vehicle accident to:
(1) Determine contributing circumstances, and
(2) Develop information that leads to correcting unsafe conditions and unsafe acts.

(E) Establish and maintain codes of safe operating practices, or equivalent, which identify
hazards specific to job assignments.

(F) Enforce all rules, laws, and policies that will promote, protect, and preserve employee
safety and health.

8.03 - Individual Responsibilities

All employees shall do everything reasonably necessary to protect their own safety and health and
that of others, by complying with all occupational safety and health policies, procedures, laws, rules,
or regulations. They shall report all injuries, illnesses, or unsafe conditions to their supervisor at
once, or before the end of the work shift.

All employees are expected to report to work mentally and physically capable of performing all of
their assigned duties without jeopardizing the safety and health of themselves, other employees, or
the public. They shall be free from the effects of medication, controlled substances, alcohol, or the
complications arising from illness or injury, which might impair their judgment and/or ability to
perform their work.

Employees are responsible to notify their supervisor of any personal medical condition or prescribed
medication, which might impair their ability to perform their assigned duties. Employees should
also report to their supervisor any behavior by an employee, which reasonably indicates that they
are not fit for duty.

Supervisors or managers who observe an employee that appears to be unable to perform his/her
assigned duties and have a concern about the safety of the employee or others, are responsible to
prohibit that employee from continuing to work. The employee should be prohibited from working
until a determination of the reason for the employees behavior is made, or until a medical evaluation
of the employees fitness can be completed.
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Any employee who violates any safety and health policy, procedure, regulation, law, or rule may be
disciplined in accordance with the provisions described in the Caltrans Guide to Employee Conduct
and Discipline.

Any supervisor or manager who fails to enforce safety and health policies, procedures, regulations, -
laws, or rules shall be disciplined in accordance with the provisions described in the Caltrans Guide
to Employee Conduct and Discipline.

Supervisors and managers shall ensure that employee safety and health issues are discussed and
assessed with employees at least annually at the time of issuing an Individual Development
Plan/Performance and Appraisal Summary, and/or at the time supervisors discuss employee
probationary reports. :

Supervisors in office work settings should include discussions about health and safety matters at
routinely scheduled staff meetings, but, at a minimum, shall have meetings with their employees at
least quarterly to discuss safety and health issues.

Supervisors in field locations shall have tailgate safety meetings, at least every 10 working days
in compliance with the requirements of the Construction Safety Orders, 81509 (e).

Supervisors shall also conduct meetings with employees when they are first hired, or when a new
process, chemical, or procedure is introduced that contains a new or previously unrecognized
hazard or when a new or previously unrecognized hazard is identified.

8.04 Responsible Person In Charge

It is practice and policy that whenever two or more employees are assigned to work together, one of
the employees shall be placed in charge.

This responsibility is usually assigned to the designated supervisor or lead-worker based upon
his/her civil service classification. However, there may be occasions when these individuals are
unavailable to direct the work for given periods of time, or where emergencies arise that require
non-supervisory employees to direct the work of others.

Supervisors must always designate an individual to be in charge during any planned absence, and
identify the steps to be taken in the event of an emergency.
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8.05 Changing Chapter Standards

Chapter 8 requirements are intended for the usual situations. Unusual circumstances may call for
greater or lesser protective measures than are described here as standard. It is not possible, or even
desirable, that a manual such as this contain detailed rules for every possible situation. I is up to the
supervisor to exercise judgment in applying these measures. Supervisors should not, through the
use of protective devices, create greater hazard to their crews by increasing the severity and/or
duration of exposure.

Deviations from standard measures may be judged desirable by the supervisor for a variety of
reasons such as sight distance, proximity of ramps or street intersection, restrictive width, short
duration of job at one location, or minimal exposure because of volume, speed, and proximity of
traffic. Decisions to reduce standard measures must have the written approval of someone
responsible for the work at the Area Superintendent level or higher. This authority may be
delegated to the Supervisor at the Districts discretion. This written approval shall describe the
deviation and list the reasons it is needed. It shall be kept on file in the regional office for three
years. This written approval is not needed in situations, which develop suddenly and unexpectedly
and demand immediate action to prevent injury or harm to workers or the traveling public.
Operations should be brought up to standard as soon as resources become available. The supervisor
may increase worker protection using standard devices without approval.

The standard lane closure plans, Standard Plan T10 through T17, are for normal work zones and
conditions. In unusual situations, the Maintenance Engineer may request the District Traffic
Engineer to authorize a deviation at a specific location, providing:

(A) The specific location is identified by County, Route and Post mile.

(B) The deviation does not compromise the safety of workers.

(C) The deviation is not for general use throughout the District.

(D) The deviation and rationale are documented in District files.
The intent is to allow deviation at specific locations without creating individual District wide
standard plans. A deviation could be allowed for an indefinite time at a specific location, if the
special conditions remain unchanged.

8.06 Personal Protective Equipment

Caltrans provides the personal protective equipment (PPE) employees will need to work safely.
This equipment is for worker protection and they shall use it properly to prevent injuries.
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Personal protective equipment consists of many items. Hard hats, orange shirts, safety vests, safety
glasses, earplugs or muffs, gloves, goggles, respirators, rain gear, and foot protectors are some
examples.

The supervisor should select and provide the proper equipment and ensure workers wear it.

Refer to Appendix C of the Code of Safe Operating Practices and Chapter 12 of the Departmental
Safety Manual for more information about personal protective equipment. Refer to Chapter 15 of
the Departmental Safety Manual for a guide to using respiratory protection.

8.07 Emergency First Aid

All maintenance employees should be trained in Standard First Aid during the first three months of
their assignment, and at least once every 3 years thereafter. All Tree Maintenance Workers and
related classifications and all Electrical Workers and related classifications shall be trained in Cardio
Pulmonary Resuscitation (CPR) during the first month of their assignment and then at least once a
year thereafter. The training must be certified by the American Red Cross or other accredited
organization.

An approved first aid kit must be available at each work site. First aid kits and supplies shall be
kept in sanitary and usable condition and inspected at least monthly. The Departmental Safety
Manual, Section 9.09 and 9.10, specifies size, location, and quantity of supplies for various
categories of first aid kits.

For more information on first aid and emergency medical care see Chapter 9 of the Departmental
Safety Manual.

8.08 Medical Treatment

Supervisors are responsible to ensure that if an injured or ill employee needs medical attention
he/she will be taken to the nearest approved medical clinic, or hospital emergency room for
treatment. Supervisors shall post the name and location of each approved medical service provider
in a conspicuous place at each Caltrans work site. Ata minimum, they shall be posted on
designated bulletin boards in hallways or individual offices, and other appropriate locations, such as
motor vehicles, that will ensure every employee is aware of the locations.

If the injury is serious an ambulance should be called.

A supervisor or designee shall always accompany the injured or ill employee to the medical facility.
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As conditions warrant, the supervisor should talk with the attending physician to determine the
extent of the injuries, the affected employee’s recovery period and ability to return to work, and the
employees ability to perform the full range of duties upon release.

The supervisor must describe to the doctor what modified duty is available so that the employee can
return to work as soon as possible.

Employees shall report any work-related injury to their supervisor, immediately, or at least before
the end of the work shift. They shall also report the injury to the supervisor before going to a
doctor.

For more information on personal injury accidents and illnesses see Chapter 9 of the Departmental

_ Safety Manual

8.09  Transportation of Workers

Workers shall be transported in vehicles equipped with seats and seat belts. Workers shall not be
allowed to ride in the beds of dump trucks, buckets of loaders, or any other place on a vehicle that
was not designed for driving or riding. T
8.10  Relation of Chapter 8 to Chapter 7

Chapter 7 of this manual contains the separately published booklet, Manual of Traffic Controls
(MTC), 1996 (Revision 1). The MTC is produced by the Traffic Operations Program. In case of
any inconsistency between the MTC and Chapter 8 of the Maintenance Manual, Maintenance forces
are to follow Chapter 8.

8.11 Definitions

Arrowboard Refer to “Flashing Arrow Sign” or “FAS”. The terms
“arrowboard” and “flashing arrow sign” are synonymous.

Flashing Amber Light This term includes such devices as flashing lights and rotating
. beacons.
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Flashing Arrow Sign (FAS)  The Type Lis an 8 feet x 4 feet (2400 mm x 1200 mm), trailer

Moving Operations

Short Term Operation

Stationary Operation

Supervisor

Traveled Way

Truck Mounted Crash Cushion

8.12 . Protective Vehicles

mounted FAS. The Type Ilis a 6'x 3' (1800 mm x 900 mm), ---
vehicle mounted FAS. FASs have several modes. The caution
mode has four lights flashing and the arrow modes flash right or
left. See Section 8.21, The Use of the Flashing Arrow Sign.

A moving operation is any work activity that moves along the
traveled way slower than the prevailing speed of traffic. Some
examples are striping, sweeping, etc.

A short-term operation is any work activity that can be performed in
10 minutes or less during light traffic volumes, without interfering
with traffic or placing the employee in jeopardy. Some examples
are pavement patching, removing a large piece of debris, etc.

A stationary operation is any work activity that includes workers
on foot or equipment occupying any part of a paved shoulder or the
traveled way at one location for more then 10 minutes. See
exception noted in Section 8.28 (D) Moving Shoulder Operations.

The term supervisor as used here refers to any individual who has
direction or control over another employee; however for approval
of deviations, a supervisor is defined as one who is classified as a
supervisor by his/her civil service classification.

The traveled way describes that portion of the roadway where
vehicles normally drive. This includes traffic lanes, turning lanes,
and ramps. It does not include paved or unpaved shoulders or
medians. '

The terms truck mounted attenuator (TMA) and truck mounted
crash cushions (TMCC) are synonymous. The TMCC is designed
to absorb kinetic energy. The TMCC softens the blow to our
driver and usually reduces the impact to the motorist. While the
TMCC on the truck reduces accident severity, it does not reduce
the distance a vehicle will roll ahead when hit from behind.
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There are three classes of protective vehicles: Shadow, Barrier, and Advance Warning. All shadow
vehicles and barrier trucks shall display a standard pattern of orange and white diagonal reflective
striping on the back of the vehicle and/or the truck mounted crash cushion.

(A) Shadow Vehicle

A shadow vehicle is used to protect the work vehicle in a moving operation. A shadow
vehicle shall:

(1) Have a truck mounted crash cushion (TMCC).

(2) Carry a FAS operating in the arrow mode while occupying a lane on multilane
roads.

(3)  On two lane roads, carry either a FAS operating in the caution mode or a flashing
amber light.

(4) Be equipped with headrests.
(5) Be equipped with seat belt and shoulder harness.
(6) Be equipped with a two-way radio.

The shadow vehicle headrest protects the drivers’ head and neck. The seat belt and
shoulder harness prevent the driver from being thrown forward. Normally, the shadow
vehicle shall be occupied by the driver only. However if a passenger must occupy the
vehicle while it is shadowing, the passenger seat shall also be equipped with headrests and
a seat belt and shoulder harness.

The purpose of a shadow vehicle is to provide physical protection for crews and their
vehicles. The mass of the vehicle is the most important factor in protecting the driver of
the shadow vehicle, the crews and the vehicles. The heavier the shadow vehicle, the better
the protection, that is provided. A shadow vehicle shall have a Gross Vehicle Weight
(GVW) greater than 19,800 pounds (9000 kilograms).

<The shadow vehicle shall be positioned upstream from the work vehicle between
approaching traffic and the vehicle it is protecting. It should be positioned where it will
provide the best protection; not too close, or not too far back. It must be close enough to
intercept errant vehicles, but far enough back to not roll ahead into the work vehicle. The
shadow vehicle should remain approximately three seconds behind the work vehicle.
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Shadow Vehicle Spacing Using 3 Second Rule
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Figure 8-1: Shadow Vehicle Spacing
(B) Barrier Vehicle:

A barrier vehicle is an unoccupied vehicle or piece of equipment used to protect workers -
from errant motorists. Any vehicle at a work site can be used as a barrier because there is .
no minimum barrier vehicle size. However, workers shall use the heaviest vehicle
reasonably available. In certain instances, more than one barrier vehicle may be needed. -
A barrier vehicle does not require a TMCC. However, if a TMCC is available, it should

be used.

Any vehicle that is used should be parked upstream from the work site between
approaching traffic and the workers. It should be parked where it will provide the best
protection; not too close to the workers, not too far back. It shall be carefully positioned
so that it will intercept errant vehicles, but will not roll ahead into the work area. Roll
ahead may be controlled by proper brakes, sufficient space, angle parking and the
transmission in gear or in park.

ﬂﬁ%‘f{-\'=
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A barrier vehicle without a TMCC can be parked a number of ways. It can be parked at
an angle or even straight across the lane. If it is parked at an angle, the front of the vehicle
should be pointed away from traffic. The wheels shall be turned away from the work zone
and away from traffic. This will avoid motorist panic and prevent secondary collisions if
the barrier vehicle is hit and pushed ahead. A barrier vehicle with a TMCC should only be
parked parallel with the direction of traffic.

(C) Advance Warning Vehicle:

An advance warning vehicle is driven or placed upstream from a work zone (refer to the
Moving Lane Closure Plans T15, T16 or T17). It advises the approaching motorists of
what conditions to expect ahead.

On the shoulder of a two-lane highway, it shall display either a FAS in the caution mode,
or a flashing amber light/rotating light. On the shoulder of a multilane highway, a FAS
with the "Flashing Arrow" displayed shall be used if the work vehicle is on the traveled
way. A changeable message sign may be used instead, of a FAS.

If the vehicle encroaches into the traveled way, it shall be equipped as a shadow vehicle.
If it encroaches into a freeway lane, the vehicle shall display a FAS in the arrow mode. If
it encroaches into a two-way conventional highway, the FAS shall be in the caution mode
or display a flashing or rotating amber light.

8.13 Planning Work To Reduce Worker Exposure

Managers and/or Supervisors shall plan work to minimize the amount of time employees are
exposed to moving traffic. This can be done, by choosing proper work methods, combining
operations, avoiding high traffic volume periods, and reducing the threat from non-attentive,
speeding drivers.

Work methods and procedures should be designed to keep the amount of time workers are exposed
to moving traffic to a minimum. For example, crews should be instructed to assemble in safe areas
well away from the traveled way, convoy to the work site, and do their work expeditiously. Once
work is completed, they should return immediately to a safe area.

In addition, when employees reach the work site, the work method should be designed to minimize
the amount of time, workers spend on foot near moving traffic. The first choice should be to use
mobile, power equipment to do the work. A worker in a piece of equipment is generally much safer
than a worker on foot. The next choice of work methods would be to provide workers on foot with
physical protection. For example, a barrier vehicle, guardrail, or some other obstacle can be used to
provide physical protection. The last choice is to have workers on foot without physical protection.
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In this situation, the work method should be designed so that workers can face traffic whenever
possible and can work apart as individuals and not in groups, close together. If none of the above
methods are possible, it may be necessary to have lookouts or a lookout alarm device or both. See
Warning Systems - Lookouts, Section 8.16. :

When a lane closure is planned, especially on freeways, managers and supervisors should contact all
crews who could work within the closure. With more crews involved, more work canbe
accomplished. For example, along with roadway repair, stencil work, guardrail repair, electrical
work, sign work, shoulder repair, sweeping, and landscaping can be completed. Not only will more
work be completed, but more protective vehicles may be available at the work site, providing
workers with increased protection. In addition to maintenance operations, managers should ‘
coordinate with District Traffic Operations, Surveys and other District units for work needs within
the closed lane. This approach will reduce employee exposure to traffic. It will also reduce the
number of lane closures required for routine maintenance.

When planning combined operations, managers and supervisors shall also plan the work so that
each employee has enough space to work safely. They shall consult Crowding of Workers,
Section 8.17.

Another opportunity to reduce worker exposure to moving traffic is to carefully plan work on the
highway. When there are fewer vehicles on the traveled way, there are fewer vehicles with an
opportunity to hit workers. Managers and supervisors should consider reducing employee exposure
by requiring an unconventional workweek or extended and/or multiple work shifts to take
advantage of these lower traffic volumes. Managers should also review maintenance projects for
opportunities to improve worker safety with a complete facility closure.

Before short-term tasks are assigned, the supervisor will determine if the task has to be done
immediately, or if it could wait. He/she shall decide if it could wait until formal traffic control will -
be set up and the job performed as a part of a combined operation. An example would be the
removal of litter from a center median area. If the debris is not a safety hazard, could picking it up
wait until a lane closure is set for another reason?

Supervisors shall plan all work methods to minimize the need for the backing of equipment and
vehicles at the work site.

8.14  Working Near Moving Traffic

When working on or near the traveled way for any amount of time, workers must be aware of the
hazards from errant vehicles. If available, a vehicle, regardless of its size, shall be used as physical
protection from traffic. Workers on foot shall face traffic whenever possible. If two or more
persons are working close together, a lookout may be necessary (consult Warning Systems -
Lookouts, Section 8.16).
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Employees should work quickly, but safely, and return to their vehicle as soon as work is
completed.

When working on the outside radius of curves, workers should be aware that some vehicles, may
have the tendency to drift to the outside.

Traffic on two lane conventional highways is often lighter than on freeways. Workers cannot let
this fact lull them into a false sense of security.

When working on conventional two lane roads, employees shall be aware that errant vehicles can
come into the work area from either direction. Many two-lane operations involve short-term work
such as fixing guide markers, straightening signs, and litter removal. These operations involve
workers on foot, often next to the traveled way. When employees are working by themselves, they
must make sure that they use their eyes and ears to look and listen for danger signals to ensure their
personal safety.

It is recommended that employees who need to be highly visible during the day should wear white
coveralls and the proper warning garments as described in the Departmental Safety Manual,
Chapter 12, Section 12.20, to increase their contrast with orange equipment.

8.15 Facing Traffic (Employees on Foot)

The Supervisor shall plan and supervise the work to minimize the amount of time workers will have
their backs to traffic.

Unless there is a clear reason for doing otherwise, employees shall continually face oncoming traffic
while working on or near the traveled way. This is the personal responsibility of every worker.

Facing traffic is the most important thing workers can do to protect themselves and their coworkers
while working on or near the traveled way. Facing traffic gives workers a better opportunity to see
and hear errant vehicles. This allows them a chance to move out of the way and warn fellow
workers.

8.16 Warning Systems-Lookouts

While working on foot on or near the traveled way, workers should normally be protected by barrier
vehicles, guardrail, or other physical means. Where the absence of such physical protection exposes
workers on foot to errant vehicles, a person shall be assigned as a lookout according to circumstances
described below.
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A lookout shall be assigned if all of these conditions exist:

(A) Work occurs on a roadway with a posted speed limit of 55-mph (88 kph) or more.

(B) Workers are without physical protection.

(C) Two or more people working close to each other.

(D) Working within 30 feet (9 meters) of moving traffic.

(E) A person is on foot.
The lookout shall continually watch approaching traffic for errant vehicles that may hit workers on
foot. If trouble is suspected, the lookout shall warn the workers by yelling, using a vehicle or
warning horn, a portable lookout alarm device or any system capable of communicating the warning
message. This warning is intended to give workers the time to use a planned escape route to avoid
the errant vehicle.
A lookout shall not be assigned any other duties.

Lookouts shall be rotated often enough to keep them alert.

The supervisor may use a crew lookout whenever he or she thinks it is needed. Even if workers are
physically protected, using a lookout may be beneficial.

Electrical and mechanical detection systems may be used to supplement the human lookout.

Slope watchers shall be used when working under unstable slopes where rocks may fall and injure-
workers. These slope watchers shall not be assigned to watch the slope and to lookout for traffic at
the same time. Refer to the Maintenance Code of Safe Operating Practices, Slope and Embankment
Maintenance, and Appendix D, Cut Slope Safety and the Departmental Safety Manual, Chapter 21,
Cut Slope Safety.

8.17 Crowding of Workers

Supervisors shall plan work so that each employee has adequate space to work safely.

Supervisors shall ensure that employees know their responsibilities for positioning themselves so
that each employee has enough work space to work safely and avoid being struck by flying material

or another worker's tools.

Workers shall avoid unnecessary gatherings, which increase accident exposure and cause public
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concern.

8.18 Access to Median Work Zones

(A) Workers should not walk across traffic lanes to work in median areas. They shall drive
into the median area and park when possible. However, the width and condition of the
median must be considered. If the area is too narrow, wet, sandy or is difficult to
accelerate from, it should be avoided.

(B) Ifitis not possible to park in the median area and crossing on foot is necessary, the
following rules must be followed:

(1) Workers shall not run. They shall wait for a break in traffic adequate to allow them
to walk across the lanes.

(2) Workers shall not carry tools or items that would slow them down and make the
crossing unsafe.

(3)  If the traffic is too heavy and a traffic break is not available, workers shall wait for a
safer time to do the job. If they must cross, they shall call for traffic control or ask
for a CHP traffic break.

8.19  Picking Up Litter and Debris

Normally, the safest way to pick up litter is to work individually and always, face approaching
traffic. Trucks should be parked away from the work area, unless needed to provide protection from
traffic. The workers may be dropped off and picked up later. The practice of employees walking
beside a truck loading litter with a pitchfork or other hand tool should be avoided.

In narrow medians protective vehicles may be necessary at both ends of the work area.

Litterbags should not be filled so full that they will be too hard to lift. The bags should be placed
where workers can easily pick them up with minimum exposure to traffic. When possible, the bags
should be stockpiled to reduce the number of stops needed for bag removal.

Hypodermic needles should not be placed in the bags. For more information, refer to the special
instructions for the Disposal of Hypodermic Needles in the Maintenance Code of Safe Operating
Practices. Other sharp objects, heavy metal objects, tire caps, or concrete chunks should not be
placed in litterbags. These items could seriously injure the person who picks them up.
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When retrieving debris from a freeway lane, workers shall wait for a break in traffic. A break in
traffic is defined as all lanes clear of traffic long enough for the employee to walk out, retrieve the
debris, and walk back to the shoulder. If no traffic breaks occur, the California Highway Patrol
should be contacted to provide one.

Workers shall not try to flag traffic or use hand signals to create a traffic break.

When debris is retrieved from the traveled way, workers shall follow these guidelines:

(A) Workers shall remain in the vehicle until the traffic break approaches.

(B) An escape route shall be planned before leaving the vehicle. The vehicle shall not be
parked where it will block the workers' escape route.

(C) When workers are on foot, their vehicle shall be kept between themselves and
approaching traffic. Workers shall walk on the outer edge of the shoulder, staying as
far from moving traffic as possible.

(D) Workers shall always face approaching traffic.

The above procedures, except the traffic break, should be followed when removing debris from
shoulders.

8.20 Maintenance Crews Working Across From Each Other

Maintenance crews shall not work on opposite sides of a highway, directly across from each other.
Work sites on opposite sides of a conventional highway or on opposite sides of one roadway of a
divided highway should be at least 2000 feet (600 meters) apart. However, if the traffic is positively
controlled by flaggers, stop signs, or traffic signals, the work sites can be closer.

8.21  The Use of the Flashing Arrow Sign (FAS)

Arrow messages pointing left, right, or to both sides, are to be used as action messages. An arrow is
to be used only when requiring the motorist to change lanes. An arrow message is not to be used
when a vehicle is parked in a closed lane unless it is being used for the arrow closing that lane.

In the flashing arrow mode, all lamps forming the arrowhead and shaft shall flash on and off

simultaneously. During hours of darkness the FAS shall be dimmed to prevent the halloing and
blurring of the arrow image.
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To alert the motorist to work activity near, but not on the traveled way, the caution mode of the FAS
is to be used.

Any shadow vehicle working on the traveled way of a multilane highway outside of a lane closure
must be run with a FAS board in an arrow mode.

Work vehicles that are being shadowed should usually not display a FAS. Two partially
superimposed FASs may not give a clear message.

8.22  Flashing Amber Lights and Rotating Amber Lights
Amber lights shall be used to alert motorists to work activity near, but not on, the traveled way.

Flashing and/or rotating amber lights are to be used on motor graders, snow removal equipment and
other specialized equipment that are operated on the traveled way at lower than prevailing traffic
speeds.

Flashing amber/rotating lights are to be used on pilot cars not having a FAS.

Amber lights are not to be used while driving at prevailing speeds, when parked in an established
lane closure, or when no danger to the employee or motorist exists. Warning lights, to be effective,
must only be used when they are needed. A flashing amber light should not be used at the same
time as a flashing arrow sign because the arrow becomes more difficult to read.

During the hours of darkness, amber lights should be used with discretion. At times, the vehicles
emergency flashers may be more effective.

8.23 Signs

Advance warning signs shall be placed when a stationary operation is on the traveled way or is on
the shoulder within 6 feet (1.8 meters) of a traffic lane on a multilane highway with a paved
shoulder 8 feet (2.4 meters) or more in width. Also, warning signs shall be placed well in advance
of the work, when traffic slows, changes lanes, or moves from its normal course of travel because of
the work. The standard signs shown in the 1996 Caltrans Manual of Traffic Controls and in
Standard Plans T10 through T17 shall be used.

Portable signs should be placed on sign standards with two or more orange flags. The sign standard
shall be in an upright position with the center of the sign panel a minimum of 5 feet (1.5 meters)
above the pavement. A cone shall be placed next to each warning sign. If portable signs are
displaced or overturned, from any cause, during the progress of work, they shall be immediately
replaced in their original locations.
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A barrier vehicle or a shadow vehicle shall be used as protection from traffic while setting and
retrieving warning signs. A shadow vehicle shall be used as a protective vehicle during the
installation and retrieval of traffic cones and signs in the taper and tangent sections of a lane closure.

When work is temporarily stopped or finished and traffic is not affected, all signs shall be promptly
removed, dropped down or turned away from traffic. Using signs that do not affect traffic will
reduce their effectiveness. In addition, installing them when they are not needed will increase

worker exposure to traffic.

Extra warning signs may be used, when appropriate. For example, if queues are expected to
develop in lane closures with reversible control, extra ‘Prepare to Stop’ signs can be installed.

Placing an advance warning sign, such as a ‘Road Work Ahead’ sign, on the rear of a work vehicle
is inadequate and is not permitted. However, an advance warning sign may be used on an advance
warning vehicle.

Signs on vehicles with messages such as ‘Warning - This Truck Makes Frequent Stops’ are
advisory only and do little to protect the workers. They should only be used on low speed roads or
city streets. When this type of sign is used, an amber light or FAS in the caution mode shall be used
along with it.

Signs, such as ‘Loose Gravel’, ‘Fresh Oil’, etc., may be placed on barricades. The barricades
shall be ballasted by means of sandbags placed on the lower parts of the barricade frame or stays.
The sandbags shall not be placed on top of the barricade nor, over any reflectorized barricade rail
facing traffic.

8.24 Lane Closures

A lane closure shall be set if a stationary operation takes more than 2 feet (0.60 meters) or reduces
the width to less than 10 feet (3 meters) of an existing lane on a multilane highway. To take up to 2
feet (0.60 meters) of a lane on a multilane highway without a lane closure, a cone taper shall be
installed that begins at least 300 feet (90 meters) upstream from the work area. The taper shall have
28 inch (700 mm) cones spaced 50 feet (15 meters) apart.

The lane of a two-lane highway shall be closed if work reduces the width of a lane to less than
10 feet (3-meters). Traffic shall not be moved across the center stripe without a lane closure or other
means of traffic control.

A space of 6 feet (1.8 meters) should be maintained, whenever possible, between moving traffic and
the work area.
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When closing a lane, a barrier vehicle or a shadow vehicle shall be used for the installation of the
signs and the FAS if they can be placed while off the traveled way on the shoulder or median. A
shadow vehicle or a barrier with a TMCC shall be used as the protective vehicle during the
installation and retrieval of traffic cones and signs in the taper and tangent sections of the lane
closure. All devices placed in areas with no shoulders from an open lane require the use of a
shadow vehicle for protection.

Lane closures shall be placed according to the Standard Plan T10, Traffic Control System for Lane
Closure on Freeways and Expressways or the Standard Plan T11, Traffic Control System for Lane
Closure on Multilane Conventional Highways. :

If a lane closure begins to cause traffic to back up (commonly called queuing), the advance warning
signs shall be moved back in advance of queuing. If the signs cannot be moved back, the lane
closure must be removed. If the lane closure results in a significant traffic delay, the closure may
need to be removed.

A Changeable Message Sign (CMS) may also be used to redirect traffic and relieve queuing. The
additional CMS may be used at key interchanges and exit ramps and other locations where traffic
queues may be expected due to maintenance activities.

8.25  Placing the Flashing Arrow Sign (FAS)

The flashing arrow sign (FAS) should be placed on the shoulder at the beginning of the taper as
shown in Standard Plan T10. If there is no shoulder, the FAS should be placed as close to the
beginning of the taper as possible. A minimum 1500 feet (450 meters) of sight distance shall be
provided where possible for vehicles approaching the first FAS.

If the FAS cannot be located properly, consider placing the taper in a different or safer location.

In multilane closures on freeways and expressways (Standard Plan T10), one FAS must be used for
each lane closed. The first FAS used should be a Type 1 (4 x 8 feet) (1200 mm x 2400 mm). The
second and succeeding FAS may be either a Type 1 or Type 2.

8.26 Closing Auxiliary Lanes

Work océurring at the beginning of an auxiliary lane such as a truck lane or lane added to increase
capacity, will require as a minimum the shoulder closure plan shown on Standard Plan T10 plus
these additional requirements:

(A) A road work ahead (C23) sign instead of the shoulder work ahead (C24) sign on the
shoulder upstream from the beginning of the auxiliary lane.
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(B) Cones on the shoulder stripe from the C23 sign continuously to the auxiliary lane line.

(C) Aland closed (C30) sign in the closed lane about 100 feet (30 metefs) from its
beginning and every 2,000 feet (600 meters) after that.

If the work site is a considerable distance from the beginning of the auxiliary lane and the above
method is not practical, the lane shall be closed according to the Standard Plan T10. If the auxiliary
lane is located at an exit ramp or connector, the closure plan in Standard Plan T14 shall be used.

8.27  Flagging Operations

Any time two-way traffic must share the same lane because of work in the other lane, a flagging
operation must be set up. See Standard Plan T13.

Flaggers shall receive on the job training before going on duty and shall follow the flagging
procedures described in the 1996 Caltrans Manual of Traffic Controls, Revision 1, Section 5-02.5,
One Lane, Two Way Traffic Control and Section 5-04, Hand Signaling Control. They should be
rotated and relieved periodically to maintain alertness.

In areas where flagger visibility is reduced, it is recommended that flaggers wear white coveralls
and the proper warning garments as described in the Departmental Safety Manual, Chapter 12,
Section 12.20. This will increase the flaggers’ contrast with orange equipment and will make them
more visible to approaching traffic.

On some two-lane roads one flagger may be used to control traffic. Traffic volume must be very
light and the length of the one lane section should be short so that one end is visible from the other.
The sight distance for approaching vehicles must be long enough that traffic can be safely controlled
from one end of the work zone. This method must be approved by the Supervisor.

The cones on the centerline shown in Standard Plan T13 may be eliminated at the Supervisors’
discretion if a pilot car is used. The pilot car shall have radio contact with personnel in the work
area and the maximum speed of the pilot car through the traffic control zone shall be 25 miles
(40 kilometers) per hour.

The minimum distance required between the flagger and the work area is listed in Table 1, Standard
Plan T13.

Flaggers shall be used when the drivers vision is impaired because of smoke or dust in work zones.
They shall also be used to protect trucks that must turn on the traveled way to load or dump. The
flagging procedures in the 1996 Caltrans Manual of Traffic Controls, Revision 1, Section 5-02.5,
One Lane, Two Way Traffic Control and Section 5-04, Hand Signaling Control shall be followed.
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Where the end of a one-lane section is not visible from the other end, the flaggers shall maintain
contact by means of radio or field telephones.

Except for unusual circumstances or emergencies, flaggers should not be used on freeways.

Traffic signals may be used to control traffic on two lane roads. The operation must conform to
Section 9-03 of the Caltrans Traffic Manual.

8.28 Standard Exceptions to Lane Closure Procedures
(A) Limited Work on the Traveled Way, Without Lane Closures.

Short-term operations may be conducted on the traveled way without using a lane closure
or signs. Pothole patching and debris retrieval, are examples of brief operations. To use
this method all of the following conditions must exist:

(1)  The traffic volume must be light. This means the worker can walk from the
shoulder to the site on the traveled way, do the job and walk back to the shoulder
without interfering with traffic.

(2)  Sight distance shall be at least 500 feet (150 meters) in each direction. Where
500 feet (150 meters) of sight distance is not available at the work site, one or
more lookouts may be posted to extend visual coverage.

(3)  Vehicles must be parked completely off the traveled way.

If all three of these conditions exist, the supervisor may instruct workers to perform
the work on a specified section of highway without a lane closure. All of the
following work methods shall be used:

(@) When the crew consists of at least two workers, one of the workers shall act
as a lookout. The lookouts exclusive duty will be to continually watch for
approaching traffic and to warn the worker whenever trouble is suspected.

(b) The lookout shall not carry a flag or paddle and shall do nothing to control
. or influence traffic. All workers shall be off the traveled way when traffic
passes.

(c)  Only one production worker shall be on the traveled way, unless more are
needed to reduce the exposure time.

(d) Workers shall face approaching traffic whenever possible.
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(B)

©

(D)

8.29

(e) Workers shall have a planned escape route.
() A FAS in the caution mode or a flashing amber light shall be operating.

(g Road Work Ahead (C23) signs are not required, since passing traffic is not
to be affected.

Pavement Marking and Relamping Operations

A supervisor may allow pavement marking and relamping operations on the traveled
way without a lane closure. The posted speed limit must be less than 55 miles

(88 kilometers) per hour and the work must take less than 10 minutes to complete. The
supervisor may also use devices such as signs, barrier vehicles, and lookouts to increase
worker protection.

Chain Controls

Lane closures are not required in chain control operations. However, on multilane
highways, they may be used to create a cushion between Caltrans workers and fast
vehicles leaving the snow area. In addition, a supervisor may use lookouts and barrier
vehicles to increase worker protection.

Moving Shoulder Operations

The supervisor may allow moving shoulder operations next to the traveled way without a
lane or shoulder closure. Shoulder grading, mowing, and spraying operations are
examples of moving shoulder operations. The work must leave at least10 feet (3 meters)
of the lane next to the shoulder open to traffic. On two lane conventional highways, traffic
shall not be moved across the center stripe without a lane closure or other means of traffic
control.

Moving Lane Closures

Any slow moving, unshadowed vehicle working in a freeway lane outside a lane closure shall have
a TMCC and FAS or it shall be followed by a shadow vehicle. The only exceptions to this rule are
tow trucks and snow removal/de-icing equipment.

Before employees work in a moving lane closure, a discussion should be held so that all involved
employees will know what their role in the operation is and how to proceed safely.
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For information on vehicle spacing, vehicle positioning, and signing refer to the Traffic Control
System For Moving Lane Closure On Multilane Highways (T15 and T16) and on Two Lane
Highways (T17).

All vehicles used as shadow trucks shall be equipped as defined in Section 8.12, Protective
Vehicles. Radio communication in all vehicles is required.

Other requirements, for moving lane closures and shadowing moving operations, found in the
Maintenance Code of Safe Operating Practices, shall be followed.

8.30 Shoulder Closures

Shoulder closures are used to guide motorists around stationary operations on shoulders. A shoulder
closure is optional on unpaved shoulders and two-lane roads. It must be kept in mind that shoulder
closures provide no physical protection.

A shoulder closure is required for a stationary operation on a multilane highway with a paved
shoulder 8 feet (2.4 meters) or more in width whenever vehicles or equipment are parked on the
shoulder within 6 feet (1.8 meters) of a traffic lane. Shoulder closures are to be set up as described
on Standard Plans T10.

Shoulders used as part time lanes should be closed in the same way as lanes are closed.

A properly placed barrier vehicle shall be used with shoulder closures to protect workers.

8.31 Parking

Before a vehicle is parked, the driver shall consider if the vehicle will be needed to perform the
work. If not, the vehicle should be used for the physical protection of workers. If it is used for
protection, refer to Section 8.12, Protective Vehicles. If it will not be used for physical protection or
for work, the vehicle shall be parked where it will not affect passing traffic.

All vehicles should be parked on the same side of the highway (see Section 8.20, Maintenance
Crews Working Across From Each Other).

If a vehicle is parked on the shoulder within 6 feet (1.8 meters) of a traffic lane on a multilane
highway with a paved shoulder 8 feet (2.4 meters) or more in width for more then 10 minutes then
the shoulder must be closed as shown in Standard Plans T10. This is not necessary on city streets
where parking is expected.

Whenever possible, a vehicle shall be entered and exited on the side away from traffic, even though
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it may be harder to do so. This will reduce worker exposure. If possible, workers shall not stand or
work near the back of vehicles. Also, whenever possible, workers shall not work directly in front of
vehicles.

8.32  Night Work
Extra caution is necessary at night when both motorists and workers visibility is reduced.
Each employee must be informed about the hazards of working at night.

Careful planning is necessary and all the potential problems that may be encountered while working
on or near the traveled way should be considered.

During the hours of darkness, workers on foot must wear the proper warning garments as described
in the Departmental Safety Manual, Chapter 12, Section 12.20, and white coveralls. However,
Supervisors should not require white coveralls in snow or fog areas where a mostly white
background might lower worker visibility. Supervisors should not require white coveralls in
weather requiring rain gear.

The rain gear jacket shall be reflectorized for nighttime wear. Reflective material may also be worn
on hard hats.

Sufficient light should be provided at the work site. Light plants, floodlights, or work lights shall
be mounted and directed in a manner to allow employees to work safely and to prevent glare to
approaching traffic.

Because of the risk to workers, nighttime call outs should be kept to a minimum. If there is no
danger to the public, repairs should wait until the next day. For example, if the damaged facility
does not encroach on paved shoulder areas or is more than 3 feet (900 mm) from the traveled way in
unpaved shoulder areas, there should not be a nighttime call out except to place barricades. It is up
to the Supervisor to decide when it is appropriate to call out a crew for quick, temporary repairs or
to wait until daylight.

Call outs should be made when warning or regulatory signs have been knocked down and pose
immediate danger to the motorist. Also, Supervisors should consider responding at night for broken
water lines, damaged phone or electrical lines, or spills where environmental damage may occur.

Each District will advise all local law enforcement agencies of this call out policy.

During nighttime lane closures, all traffic cones should be retro-reflective as described in the 1996
Caltrans Manual of Traffic Control, Section 5-05.6, Revision 1, Channelizing Devices.
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If the one-piece solid, opaque sleeves are used for retro-reflection, they should be removed during
daylight hours. If banded or transparent reflective sleeves are used, they can be left on the cone
during daylight hours.

All warning signs used at night shall be made with high performance reflectorized sheeting.

During hours of darkness, the lights on the Flashing Arrow Sign shall be dimmed to prevent the
halloing and blurring of the arrow image.

8.33 Working Equipment Against Traffic

Operating equipment against traffic is permitted when working on the shoulder or within a lane
closure. This may be desirable in some cases. For example, during crack sealing operations,
employees would have the added protection of the work vehicle between themselves and
approaching traffic. Headlights shall be turned on during the daylight hours when working
against traffic. They should be turned off at night when working against traffic because they
might confuse motorists. '

8.34 Operating Maintenance Equipment

Caltrans owns many types of equipment. Employees may be expected to operate anything from a
sedan to a snow blower; from pruning shears to chain saws; and from hammers to powder actuated

nail guns.

Supervisors should allow only trained employees to operate equipment. When a qualification
program is in place for a given type of equipment, employees shall not operate equipment
unsupervised, until, they have been qualified by the Department.

Trucks or other mobile equipment which leave a freeway lane, that is open to the public, to enter
the construction area, shall slow down gradually in advance of the location of the turnoff to give
following public traffic an opportunity to slow down. When leaving a work area and entering a

roadway carrying public traffic, the equipment, whether empty or loaded, shall in all cases yield
to public traffic.

All equipment shall be operated as designed by the manufacturer. All manufacturers’ safety
directions shall be followed.

Operators shall not repair equipment unless they have been properly trained to do so.
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8.35 Tailgates of Trucks

Workers shall not use their hands or fingers to clear debris from the tailgates of dump trucks.
They shall use a shovel, digging bar or other device to remove debris.

8.36 Compressed Air

Air under pressure, if not properly handled, can be hazardous. Air nozzles shall not be pointed at a
worker's body to dust off clothing.

‘Tanks or drums shall not be filled with compressed air, if they were not, designed to be used as an

air tank.

Air hoses shall be checked regularly to ensure that they are in good condition. Cracked or leaking
hoses shall be removed from service and replaced. Compressed air tanks should be checked and
drained weekly.

Compressed air-tank operating permits should be conspicuously displayed and kept current. Air
tanks shall be inspected as required by the Unfired Pressure Vessel Safety Orders, $461.

All compressed air equipment and plumbing shall meet the requirements of the Unfired Pressure
Vessel Safety Orders.

8.37  Working On Machinery And Equipment
Workers shall not work on electrical or mechanical equipment unless they are competent to do so.

Every power driven machine equipped with lockable controls or readily adaptable to lockable
controls shall be locked out or positively sealed in the “off” position during repair, servicing or
adjusting work. Machines not equipped with lockable controls or readily adaptable to lockable
controls shall be de-energized or disconnected from its source of power. In all cases, accident
prevention signs and/or tags shall be placed on the controls of the machines during repair work.

No one shall remove the tag or unlock the switch except the person who placed it.

During repair, machines or equipment shall be effectively blocked or otherwise secured to
prevent inadvertent movement if such movement can cause injury to employees.

For example, before working underneath any vehicle and/or equipment to adjust or inspect it,
steps shall be taken to ensure that the vehicle cannot move. Shut off the engine, set the brakes
and physically block the wheels with wheel chocks before any work begins.
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Remove the keys from the vehicle and place a ‘Do Not Operate’ tag in the ignition switch, on the
steering wheel or some other very visible location. When working on a motor grader or other
equipment that has implements such as blades, plows or buckets attached, you must lower them
to the ground or block and/or chain them up before working underneath them.

Never get under a vehicle supported only by a jack. Use an approved safety stand designed to
allow workers underneath the vehicle that is rated for the weight that they are expected to carry.

Do not work under a raised dump bed or other raised vehicle bed, unless the safety stand is in
place. Raise the bed, place the stand in its holder and lower the bed onto the stand before
beginning the work.

Depressurize air and hydraulic hoses before working on them. Do not search for hydraulic leaks
with your hands; use a piece of wood or cardboard. Hydraulic fluid or air under pressure could
enter your skin and cause serious injury.

Bleed pressure on spray tanks before opening or working on them. This includes chemical spray
tanks, emulsion tanks on trucks or trailers, and even Hudson type pump sprayers.

Before adjusting, cleaning or repairing brush chippers, read the operators manual and take steps
to ensure that all potential energized parts have been locked out. This includes the guillotine
guards on those so equipped and all parts of the rotating drum.

This information is provided to help employees comply with the General Industry Safety Orders,
B3314, Cleaning, Repairing, Servicing and Adjusting Prime Movers, Machinery and Equipment.

8.38 Work On Electrical Circuits

Only qualified persons shall work on electrical equipment or systems. All work performed directly
on or in proximity to electrical installations, equipment or systems operating or intended to operate
on systems of 600 volts or less shall comply with the Low Voltage Electrical Safety Orders. All
work performed on systems operating at more than 600 volts shall comply with the High Voltage
Electrical Safety Orders.

The Codes of Safe Operating Practices for work performed on electrical equipment or systems
contain more information on the specific hazards and on the proper safety procedures to follow
while performing the work.

This section does not apply to installations of conductors and equipment in vehicles, operating at
less than 50 volts or to their ignition systems.
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8.39

A)

Working Near Utilities
Overhead Utilities:

Workers shall not be required or permitted to perform any function in proximity to
energized high voltage lines. Any activity where any parts of tools, machinery, materials
or any part of an employee's body will come closer than the minimum clearances from
energized overhead lines set forth in the following table is prohibited.

Boom equipment must not be operated where the boom could come within the minimum
required clearance set forth in this table. Hoisting over energized lines is prohibited.

Nominal Voltage Minimum Required Minimum Required
(Phase to Phase) Clearance (Feet) Clearance (Meters)
600......50,000 10 3
Over 50,000 .....75,000 11 34
Over 75,000 ....125,000 13 4
Over 125,000. ..175,000 15 4.6
Over 175,000.. .250,000 17 5.2
Over 250,000... 370,000 21 6.4
Over 370,000.... 550,000 27 8.2
Over 550,000...1,000,000 42 12.8

Figure 8-2: Overhead Utilities

(B)

Any overhead conductor shall be considered to be energized unless and until the person
owning or operating such line verifies that the line is not energized and the line is visibly
grounded at the work site.

If downed power lines are located, workers shall not try to move or repair them. They
shall stay clear and call the experts; normally, the local power company will respond.

Underground Utilities:
Before any digging or excavations are begun, the area shall be checked to determine if

there are any buried utilities. Some examples of digging or excavations requiring
checking would be installing a new sign post, guide marker, snow pole, shoulder grading

-or ditch/culvert cleaning. Utility markers or buildings that have no above ground source

of power can indicate underground utilities. If the excavation will be conducted in an
area, which is known, or reasonably should be known, to contain subsurface installations,
only hand tools shall be used for digging.
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The Superintendent or Supervisor shall notify the appropriate regional notification center
for operators of subsurface installations at least 2 working days, but not more than 14
calendar days, prior to commencing any excavation with power tools.

The regional notification centers include but are not limited to the following:

Notification Center Telephone
Underground Service Alert 1-800-642-2444
Northern California

(USA)

Underground Service Alert 1-800-422-4133
Southern California

(USA)

South Shore Utility 1-800-541-3447
Coordinating Council

(DIGS)

Western Ultilities 1-800-424-3447

Underground Alert, Inc.
If the excavation will be conducted in an area which is known, or reasonably should be
known, to contain Caltrans electrical facilities, the Superintendent or Supervisor shall
notify the Electrical Supervisor for the area, prior to commencing any excavation.
8.40 Confined Spaces
Workers need to be aware of confined space hazards.
A confined space is any location that meets the following definition:
1)  anemployee can physically enter, and
2)  ‘has limited or restricted means of entry or exit, and
3) is not designated for continuous employee occupancy.
For Caltrans employees, confined spaces include structures or facilities such as tanks, bridge cells,

shafts, pits, bins, tubes, pipelines, deep trenches, vaults, vats, pump houses or compartments,
sewage lift stations, culverts, cofferdams, elevator pits, or similar locations.
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No person will be allowed to enter a confined space unless all workers involved have been trained
in the operating and rescue procedures and have reviewed the Departmental Safety Manual,
Chapter 14, Confined Spaces and the Maintenance Code of Safe Operating Practices, Appendix B,
Confined Space Entry Procedures. Supervisors must ensure workers are properly trained and have
read this material and understand it. .

All employees who are designated as hands on users of instruments for testing for hazardous gases
and oxygen deficiency must be trained in Confined Space Safety every 2 years.

841  Trench And Excavation Safety

Employees shall review the Maintenance Code of Safe Operating Practices, Appendix D, Trench
and Excavation Safety Guidelines before working in or near trenches or excavations. Supervisors
shall ensure employees understand and follow these guidelines.

Caltrans workers shall not enter any trench or excavation that has been dug by others until a
supervisor or superintendent has inspected the trench/excavation and the surrounding area to
identify and/or correct any hazards. The supervisor or superintendent must be competent and
knowledgeable about soil classification, shoring/sloping techniques and requirements, access
requirements, and the hazards of underground work.

If there is any doubt about the safety of an excavation, an engineering opinion shall be obtained
before any work starts.

All work in trenches/excavations shall comply with the Construction Safety Orders, Article 6,
Excavations.

8.42 Ladders

Ladders shall be maintained in good condition at all times, the joint between the steps and side rails
shall be tight, all hardware and fittings securely attached, and the movable parts shall operate freely
without binding or undue play.

Metal ladders shall not be used while working on electrical equipment. All metal ladders shall be
marked With a sticker or stencil that clearly says: ‘Caution-Do Not Use Around Electrical
Equipment’.

Supervisors shall periodically inspect ladders for wear and damage. All ladders shall be cleaned of
oil, grease, or slippery materials. Ladders which have developed defects shall be withdrawn from
service for repair or destruction and tagged or marked as ‘Dangerous, Do Not Use’.
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8.43 Handling Hazardous Substances

See Chapter D5, the First Responder Operations Reference Manual, and the Maintenance
Hazardous Waste Manual for more information on this subject.

8.44 Radioactive Incidents

See Chapter D5 - Spills of Substances on Highway Rights of Way and the First Responder
Operations Reference Manual.

8.45 Chemicals

See Chapter C2 - Vegetation Control, and Chapter D5 - Spills of Substances on Highway Rights of
Way, for details on this subject.

8.46 Explosives

Care in handling and storing explosives are specified in Chapter 5 - Blasting.

8.47 Use of Reclaimed Water

Before employees use reclaimed water, they shall be told about the potential health hazards
involved with contact or accidental ingestion of reclaimed water. They shall also be trained how to
properly clean up after using it.

Reclaimed water must meet applicable coliform and health standards before, it can be used by
Caltrans personnel, for irrigation, or dust control. The county health department shall be contacted
for guidance.

Contact with reclaimed water shall be kept to a minimum. Workers shall use impermeable (rubber)
gloves and appropriate protective clothing. Supervisors should contact the local supplier to
determing what other specific precautions should be taken.

Employees must have clean water and soap available at the work site when using reclaimed water.
Workers shall be instructed to wash their hands thoroughly before eating, drinking, smoking, or
going to the bathroom.

More information on the use of reclaimed water is found in the Maintenance Code of Safe



-

July 1999

CHAPTER 8
PROTECTION OF WORKERS
Page 8-35

Operating Practices.

Refer to the attached pages for the Standard Plans

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

T10 - Traffic Control System For Lane Closure on Freeways and
Expressways

T10A - Traffic Control System For Lane And Complete Closures on
Freeways and Expressways

T11 - Traffic Control System For Lane Closure on Multilane Conventional
Highways

T12 - Traffic Control System For Lane Closure on Multilane Conventional
Highways

T13 - Traffic Control System For Lane Closure on Two Lane Conventional
Highways

T14 - Traffic Control System For Ramp Closures

T15 - Traffic Control System For Moving Lane Closure on Multilane
Highways

T16 - Traffic Control System For Moving Lane Closure on Multilane

- Highways

T17 - Traffic Control System For Moving Lane Closure on Two Lane
Highways
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Appendix E-VE-2

Constituentsto Monitor for Each BMP Type
Observation/Monitoring Activities Required per BMP Type



Appendix E-1. Constituentsto Monitor per BMP Type (D7) **

Analyte Drain Inlet Extended Infiltration Infiltration | Biolfiltration Continuous | MediaFilters® Oil/Water MCTTs?
Inserts® Detention Basins® Trench® Swaleg/strips’ Deflective Separators’
Basins Separation
(CDS) Units
Sampling frequency | 4/yr Slyr 2lyr for 2lyr 4lyr Afyr Alyr 8/2 yr il and Alyr
2/yr grab groundwater 2lyrgrab grease, grab 2/yr grab
samples 2/yr for TPH-
Lyr for sediment gasoline; TPH-
samples diesel, TPH-ail,
grab
Conventionals
pH Effluent Influent and | Groundwater Groundwater | Influent and Influent and Influent and Influent and Influent and
effluent effluent effluent effluent effluent effluent
Specific Effluent Influent and | Groundwater Groundwater | Influent and Influent and Influent and Influent and Influent and
conductance effluent effluent effluent effluent effluent effluent
Hardness Effluent Influentand | Groundwater Groundwater | Influent and Influent and Influent and Influent and Influent and
effluent effluent effluent effluent effluent effluent
TSS Effluent Influentand | None None Influent and Influent and Influent and None Influent and
effluent effluent effluent effluent effluent
Nutrients
Nitrate-nitrogen Effluent Influent and | Ground water None Influent and Influent and Influent and None Influent and
effluent (well only) effluent effluent effluent effluent
Total Kjedahl Effluent Influent and | Ground water None Influent and Influent and Influent and None Influent and
nitrogen effluent (well only) effluent effluent effluent effluent
Total phosphorous Effluent Influentand | Ground water None Influent and Influent and Influent and None Influent and
effluent (well only) effluent effluent effluent effluent
Total and Dissolved Metals
Copper Effluent, Influent and | Ground water Groundwater | Influent and Influent and Influent and None Influent and
inserts effluent (well only), effluent effluent effluent effluent
sediment and
soils
Lead Effluent, Influentand | Ground water Groundwater | Influent and Influent and Influent and None Influent and
inserts effluent (well only), effluent effluent effluent effluent
sediment and
soils
Zinc Effluent, Influent and | Ground water Groundwater | None Influent and Influent and None Influent and
inserts effluent (well only), effluent effluent effluent
sediment and

soilstt




Analyte Drain Inlet Extended Infiltration Infiltration | Biolfiltration Continuous | MediaFilters® Oil/Water MCTTs®
Inserts® Detention Basins® Trench® Swaleg/strips’ Deflective Separators’
Basins Separation
(CDS) Units
Organics™
TPH-gasoling; TPH- | Effluent, Influent and | Groundwater None Influent and Influent and Influent and Influent and Influent and
diesdl; inserts effluent (well only) effluent effluent effluent effluent effluent
TPH-ail sediment and
soils)
Oil and grease None None None None None None None None None
Bacteria™
Fecal coliform None Influentand | Groundwater None Influent and Influent and Influent and None Influent and
effluent (well only) effluent effluent effluent effluent
1. Appendix E-2 contains other monitoring requirements.
2. At the end of the monitoring period, sediment that has been retained by any of the BMPs will be collected and analyzed to determine the proper disposal methods. The
sediment analyses listed here refer to analyses that are required to be run on sediment during normal monitoring.
3. Theeffluent and in the insert itself will be monitored. Constituent removal efficiency of BMP by extracting sediments metals, and hydrocarbons from the inserts. Using a
mass balance approach, the influent will be estimated.
Monitoring will take place at both the influent and effluent, using flow-weighted composite samplers, to estimate constituent removal.
The groundwater zone sampled will depend on the depth of the groundwater to the basin floor. Generally, for depths less than 10 meters, samples will be collected from
the saturated zone via groundwater well and for depths greater than 10 meters, samples will be collected from the vadose zone via a pressure vacuum lysimeter. In
addition, samples will be collected two times each year, in December and February. Analytes to be monitored appear here for only those sites monitored viawell. Sites
monitored vialysimeter will only be analyzed for dissolved copper, lead and zinc.
6. Water quality sampleswill be taken from the vadose zone viaalysimeter. Only dissolved constituents can be monitored. Sampleswill be collected only two times each
year, in December and February, as for the infiltration basins.
7. Bothinfluent and effluent will be monitored to determine constituent removal. Influent will be sampled at the inlet or as runoff from the highway in the vicinity of the
biofilter site.
Both the inlet and outlet of the mediafilter will be monitored to determine constituent removal.
9. Performance will be evaluated by comparing hydrocarbons entering and leaving the device.
10. Congtituent removal will be determined by comparing influent and effluent water quality.
11. Core sampleswill be collected to estimate the rate at which constituents accumulate in the subsurface. These soil samples will be collected from depths of 0.3 m, 0.6 m
(1 and 2 feet) in the infiltration basin and analyzed for metals and TPH. Immediately after construction soils will be sampled as above to establish a baseline.
12. To be collected by grab method, except in the case of catch basin inserts and infiltration basins.



Appendix E.2 Observation/Monitoring Activities Required per BMP Type (D7)*

DIl Drain Inlet Insert
EDB Extended Detention Basin
1B — Infiltration Basin
IT Infiltration Trench
CDs Continuous Deflective Separ ation units
BF Biofiltration Swales/Strips
MF Mediafilter
OWE Oil/water separator
MCTT  Multi-chamber treatment train
Observation/M onitoring Under DIl EDB IB IT CDSs BF MF OowSs | MCTT
Requirement Maintenance
or Monitoring
Rate of accumulation of material in Monitor
BMP versus self-cleaning drain inlets.
Examination of sediment at the end of Maintenance X X X x? X X
the monitoring period and analyze to
determine proper disposal method.
Monthly the sump of the CDS unit 7 X

needs to be checked to seeif it has
been filled to 85% capacity. At 85%
capacity, the basket should be lifted
and all sediment, debris, and litter
removed. At the end of the monitoring
season, whether the 85% capacity has
been reached, the below should occur.
Sediment must be sent for analysisto
determine proper disposal methods.
Littler and debris must be
characterized including volume and
mass measurements made. At this
same time, the little bag downstream
of the unit should be examined and its
contents characterized.

E-2.1




Observation/M onitoring
Requirement

Under
Maintenance
or Monitoring

DIl

EDB

CDS

BF

MF

ows

MCTT

To understand the service life of the
inserts, the media in each of the inserts
will be replaced at different intervals
based on the cumulative runoff

treated, specifically after rainfall
depths of 13mm (0.5in.) 200m (4 in.),
and at the end of the rainy season.

Monitoring

V egetation changes over the
monitoring period. Standard botanical
techniques to record vegetative cover
once during each growing season.® For
areas with poor coverage, ascertain if
climate, soils, topographical or other
conditions are limiting growth. Proper
stabilization techniques will be
identified/noted.

Maintenance

Emergence of wetland characteristics
will be noted.

Maintenance

Sediment samples must be collected
annually from the surface of the
infiltration basin and analyzed for
particle size distribution (along with
metals and TPH as specified in
Appendix E-1.*

Monitoring

Rate of stormwater infiltration by
using an automated flow meter that
will measure changesin water depth
in the basin so infiltration can be
calculated Data will indicate how the
infiltration rate changes over the
course of the study and indicate when
maintenance is required to removed
materia that has accumulated on the
basin surface.

Maintenance

E-2.2




Observation/M onitoring
Requirement

Under
Maintenance
or Monitoring

DIl

EDB

CDS

BF

MF

ows

MCTT

Rate of accumulation of material in
the infiltration basin will be
determined by making annual
measurements at the end of the rainy
season of the depth of the materia in
the basins.

Maintenance

Core samples will be collected to
determine the rate at which
constituents are transported into the
subsurface. These sol samples will be
collected from depths of 0.3 m, 0.6 m,
(1 and 2 ft) in the infiltration basin and
analyzed for metals and TPH.
Immediately after construction soils
will be sampled as above for
comparison. (Also mentioned in
Appendix E-1).

Monitoring

Trench performance:
Trench surface stabilization
methods to promote infiltration
Rates of infiltration under typical
stormwater runoff conditions
Tendency for clogging

Monitoring

A monitoring well will be constructed
to determine the rate of stormwater
infiltration into the soils to verify that
trenches are draining in the
recommended times. M easurements
will indicate typical rates of
infiltration and how infiltration rates
change over time.

Maintenance

Hydraulic residence time.”

Maintenance

E-2.3




Observation/M onitoring Under DIl EDB IB IT CDSs BF MF OowSs | MCTT

Requirement Maintenance
or Monitoring
General observation during storm Monitoring X X X X X X X X X

events to ensure deviceis
functioni8ng as designed, and to
correct any operational problems that
may be occurring and define
appropriate operation and
maintenance procedures and
schedules.

arwODdE

Appendix E-1 contains other constituent monitoring requirements.

Sediment to be analyzed includes that trapped in the filter and that in the sediment chamber.

A reference for standard techniques is Bonham, Charles. Measurements for Terrestrial Vegetation, John Wiley and Sons, New Y ork (1989).
Metals analyzed for are copper, lead, and zinc

Residence time will be calculated using Manning's equation, dye tracing, or similar technique.

E-24




Appendix E-3.

Caltrans Statewide Data M anagement Plan

CTSW-TM-98-048 TM-1 3/5/98



Technical Memorandum

DOC. No.:. CTSW-TM-98-048
TO: Task Order Managers DATE: March 5, 1999

California Department of Transportation
Environmental Program —MS 27
Caltrans Consultants

University Affiliates

FROM: Andy Bale File No.: 202 (Caltrans)
Larrry Walker Associates 22211 (LWA)

SUBJECT: Cadltrans Stormwater Management Program
1998-99 Data Reporting Protocols

The Caltrans “ Statewide Monitoring Data Management Plan” calls for establishment of a
Caltrans statewide storm water program database. Data collected as part of this plan will likely
be used for avariety of purposes, including:

» compliance with permit reporting requirements,

* establishment of baseline storm water quality from different types of facilities,
« tracking of long-term trends in storm water quality, and

* inputs to load-prediction models and receiving-water impact models.

To aid in development and maintenance of the database, a consistent protocol for reporting
water quality data has been established and must be used by all study teams reporting to
Caltrans.

This technical memorandum presents the 1998-99 data-reporting protocols that all reporting
organizations will be required to follow when reporting water quality data into the Caltrans
database. The protocol does not address the reporting of detailed QA/QC information.
Reporting organizations are responsible for subjecting the data they report to sufficient QA/QC
as detailed in the Caltrans Guidance Manual: Storm water Monitoring Protocols (CTSW-RT-
97-19) and in project-specific QA/QC Plans. This protocol addresses only the reporting of
water quality-related data. Other Caltrans stormwater studies (e.g. litter, BMP effectiveness,
and erosion) will develop their own protocols in coordination with the Caltrans statewide
database manager. Contact Mike McCoy (mcmccoy @ucdavis.edu) at the UC Davis
Information Center for the Environment (ICE) for details regarding other protocols.

In the Caltrans water quality database, data and information are divided into three data groups:
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» Sample Descriptions,
» Sampling Event Descriptions
» Monitoring Site Descriptions

Sample Descriptions contain information specific to each particular sample. Thisinformation
is specified for each sample reported and generally includes lab results, location, date
information, and some QA/QC information. Event Descriptions describe individual sampling
events specific to each monitoring site; each monitoring site may have its own set of events
during a sampling season, or several sites may share the same event. Site Descriptions contain
information about each sitein the database. This information generally locates the site,
identifies the jurisdiction under which it resides, and specifies physical characteristics of the
sites.

Each of these data groups actually represents a separate database, and each database will be
related through common fields within the framework of alarger relational database. Samples
will be associated with a particular sampling event through the Event 1D and with a monitoring
site through a Monitoring Site ID. Each event is associated with a monitoring site through a
Monitoring Site ID reference. Fields associated with each group are described in the attached
Data-Reporting Protocols.

These 1998-99 protocols are arevised version of the 1997-98 protocols. The format and most
of the data fields are the same, but several changes and corrections have been made reflecting
comments from last year’s data reporters. Among the notable changesin the Sample
Descriptions database are the use of standard EPA data qualifiers, the elimination of “method
detection limit,” the use of “minimum detection limit,” and new fields for reporting sample
start and end times. The Sampling Event Descriptions database has been revised to better
describe storm events for purposes of modeling. Among revisionsto this database are runoff
start and end times, antecedent event rainfall, maximum intensity, and an indication of whether
peak flow was captured. Fields describing the individual who collected the samples have been
moved from the Sample Descriptions to the Sampling Event Descriptions database. Fieldsin
the Site Descriptions database have remained nearly the same except for the movement of some
information into a“BMP Type’ field and redefinition of related fields to accommodate BMP
data. Also, if you are collecting time series data (flow, precipitation, etc.) please send the data
in a separate Excel worksheet for each site and provide the name of the worksheet in the Site
Description field “ Time Series.” Please review these new protocols carefully.

To ensure consistency in the Caltrans storm water database, entries into the requested fields
will be as standardized as possible. The entries themselves may be standardized (i.e. only one
name is associated with each constituent), or the format may be standardized (e.g. there will be
aformat by which dates are identified). Standardized entries will facilitate database searches
and any future re-structuring of the database. A standard list of entriesis provided with the
description of each datafield. A standard list of constituent names and associated reporting
unitsis provided in Section 4, “ Standard Constituent Names.” Thislist isalso provided in the
attached Excel workbook in the worksheet named “Constituent List.”
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This memo is being sent to Caltrans project Task Order Managers and all Caltrans staff,
consultants, and university affiliates involved in data collection and reporting under Caltrans
contracts. A mailing list of Caltrans staff, consultants, and university affiliates is attached.
Caltrans Task Order Managers are requested to review the attached mailing list and report to
me any corrections to, or omissions from, the list by April 15, 1998.

All Caltrans staff, consultants, and University affiliates who collected data under the 3-Caltrans
Storm Water Management Program between November 1, 1998 and April 30, 1999 are
required to submit all such datain an electronic Excel file no later than July 15, 1999. This
deadlineis required to comply with the established deadline for the Annual Monitoring Data
Summary Report, which will be required under Caltrans statewide storm water permit. Data
entry into the attached Excel workbook template should follow the attached data-reporting
protocol. Please note that al future data are required to be reported to Caltrans in the manner
described herein.

If you have any questions about the reporting protocols, please call either me or Bob Smith at
530.753.6400. Send electronic Excel workbook files to me at the following email address:
andyb@lwadavis.com
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GENERAL INSTRUCTIONS

(3/5/99)

Caltrans will assign the “Monitoring Site ID.” All Caltrans data reporters are required to contact the
Caltrans database manager at the beginning of each sampling season to receive Monitoring Site IDs
for each site they will sample. Data reporters shall provide the database manager with the names of
each site to be sampled and the constituents that will be monitored at each site.

Wherever field entries are hyphenated, include no blanks (e.g. report “Post Mile” as 10-24.3 not as
10 -24.3).

When reporting “Constituent”, use the names exactly as they appear in the constituent list and
use the associated units. Units must be reported as specified (e.g. special characters like, “u,” are
not acceptable).

Use entries from standard lists where they are indicated. If you intend to make any other entry,
please contact Caltrans.

Data fields that are “not applicable” should be left blank. Data fields for which data is considered
“unavailable” should be filled with “no data” and any explanations for this lack of data should be
entered in the “Notes” field of the corresponding section.

All data reports must be submitted using the attached Excel worksheets. Include all data field
headings (even if they have a blank entry) as they are listed in the attached Excel worksheets, and be
sure that all data corresponds with its associated heading. Any time series data collected (e.g. flow,
precipitation, etc.) should be submitted in a separate Excel worksheet for each site and the name of
that worksheet should be reported in the appropriate “Time Series” field of the “Site Description”
database. These worksheets may be bundled within a workbook.

Please notify Caltrans of any errors or inconsistencies you find, or of any changes you might
recommend.

Definition of a Precipitation Event

For purposes of these protocols, a precipitation event shall begin with six consecutive hours during
which a sum total of 0.1 inches of rain falls and end with six consecutive hours in each of which no
rainfall greater than 0.01 inches of rain is recorded. The precipitation event so identified shall be
truncated so that it both begins and ends in hours with recorded rainfall greater than 0.01 inches.

With questions or comments, contact:

Andy Bale

Larry Walker Associates
(530) 753-6400 x30
andyb@Iwadavis.com
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1. SAMPLE DESCRIPTION

1.1. Contract Number

Example: 43A005
Definition: Caltrans contract number under which sample taken.

1.2. Task Order Number

Example: 11
Definition: Caltrans task order number under which sample taken.

1.3. Monitoring Site ID

Example: 7-124
Definition: A unique identification number assigned to the monitoring site by Caltrans.
Notes: The first part of this ID is the Caltrans district in which the site resides. Contact

database manager for this number when first reporting site. This field is a
reference to Site Description information.

14. EventID
Example: 1997-3
Definition: Site-specific identification number of sampling event.
Notes: Format of this field is: year in which water year began-event number. This

field is a reference to Event Description information.

1.5. Sample Source

Example: Storm

Definition: Identifies the source of the sample.

Notes: Standardized Entry. Enter name from standard list or notify database

manager.
Standard List
- Storm - sample from stormwater runoff

Rain - sample from rainwater
Receiving - sample from receiving water
Vadose - sample from vadose zone
Soil - sample from soil
Sediment - sample from deposited sediments
Non-storm - sample from non-stormwater runoff
Other - source described in notes.
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1.6. Sample Matrix

Example: Water
Definition: Matrix from which sample collected.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
- Water
Sediment
Soil
Solid
Gas
Other - sample matrix described in notes.

1.7. Constituent Type

Example: MIN
Definition: Describes the general type of constituent.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
M - Metals
N - Nutrients
CON - Conventionals
MiIC - Microbial
ORG - Organics
P - Pesticides
PCB - PCBs
HC - Hydrocarbons
MIN - Minerals
OTH - Others

1.8. Constituent

Example: Cu

Definition: Name of constituent

Notes: Standardized Entry. Enter name from standard list or notify database
manager.

Standard List
See “Standard Constituent Names.”

1.9. Fraction

Example: Dissolved
Definition: Describes fraction reported.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
Total
TR - Total recoverable
Diss - Dissolved
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1.10. Extraction Method

Example: WET
Definition: Describes extraction method used.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
DIWET - De-ionized Water Waste Extraction Test
WET - Waste Extraction Test
TCLP - Toxicity Characteristic Leaching Procedure
SPLP - Synthetic Precipitation Leaching Procedure

1.11. Numerical Qualifier

Example: <

Definition: An indication of what the value represents (i.e. a minimum, maximum, or
“exact” value).

Notes: Standardized Entry. Enter name from standard list or notify database
manager.

Standard List
< - actual value is less than reported value.
- value is as reported.
- actual value is greater than reported value.

Vol

1.12. Reported Value

Example: 2.5
Definition: Reported laboratory result.

1.13. Value Qualifier

Example: U
Definition: Quialifies reported value based on lab results and QA/QC analysis.
Notes: Standardized Entry. Enter name from standard list or notify database

manager. Qualifiers are from USEPA CLP National Functional Guidelines for
Organic Data (1994).

Standard List

U - not detected above associated value. The associated value represents a
detection limit that may be elevated due to blank contamination or matrix interference.
J - associated value is approximate.
N - constituent “tentatively identified.”
NJ - constituent “tentatively identified” and value is approximate.
uJ - not detected above associated value. Associated value is approximate.
R - results rejected because of QA/QC. Analyte may or may not be present.
1.14. Units

Example: mg/L

Definition: Describes the units of reported value.

Notes: Standardized Entry. Report in the units associated with this constituent in

“Standard Constituent Names.” Use capital “L” for liter abbreviation.
Standard List

see “Standard Constituent Names.”
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1.15. Method Reference

Example: EPA
Definition: Provides the reference for the analysis method number.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
- EPA - US Environmental Protection Agency
SM - Standard Methods
Field
Caltrans

1.16. Method Number

Example: 8140
Definition: Reference number of analysis method.

1.17. Method Detection Limit

Example: 0.2
Definition: Method detection limit.

1.18. Reported Detection Limit

Example: 1.0

Definition: Reported detection limit (RDL) as reported by lab. Equivalent to Practical
Quantitative Limit (PQL).

Notes: The RDL may be elevated above the Caltrans “target” RDL due to matrix
interference.

1.19. Collection Method

Example: Auto
Definition: Describes the way in which samples were collected..
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
Auto - automated
Manual - manual

1.20. Sample Type

Example: C
Definition: Describes the way in which sample stream was represented.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
C - composite
G - grab
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1.21. Event Representation

Example: FF
Definition: Describes the part of event represented by sample.
Notes: Standardized Entry. Enter name from standard list or notify database

manager. Fill in only if estimate is based on actual runoff data.
Standard List

FF - Event first flush

Peak - Event peak flow

Whole - Whole storm

Discrete - One of a set of discrete samples
Other - explain in notes

1.22. Field Sample ID

Example: DB43099
Definition: Field identification number of sample.

1.23. Sample Start Date

Example: 4/25/1999
Definition: Date on which composite begins or grab collected.
Notes: Formatted as mm/dd/yyyy.

1.24. Sample Start Time

Example: 14:24
Definition: Time at which composite begins or grab collected.
Notes: Formatted for 24-hour clock (hh:mm).

1.25. Sample End Date

Example: 4/25/1999
Definition: Date on composite ends.
Notes: Formatted as mm/dd/yyyy. Leave blank for grabs.

1.26. Sample End Time

Example: 14:24
Definition: Time at which composite ends.
Notes: Formatted for 24-hour clock (hh:mm). Leave blank for grabs.
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1.27. Lab Name

Example: APPL
Definition: Name of lab which analyzed sample.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
- ABC
APPL
Aquascience
BC
Cal Science
Chromalab
CLS
Del Mar Analytic
Kinnetics
Montgomery Watson

North Coast

Pace Analytical

Pat-Chem

Quiality Analytical

Quanterra

Sequoia

ToxScan

UCD

UCLA

Other - Explain in Notes and notify database manager.

1.28. Lab Sample ID

Example: L14981-001
Definition: Identification number assigned to sample by lab.
1.29. Notes

Definition: Any notes or remarks about the sample or sample data.
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2. SAMPLING EVENT DESCRIPTION

Note:; See “Definition of a Precipitation Event” in “General Instructions.”

2.1. EventID
Example: 1997-3
Definition: Site-specific identification number of sampling event.
Notes: Format of this field is: year in which water year began-event number.

2.2. Monitoring Site ID

Example: 7-124
Definition: A unique identification number assigned to the monitoring site by Caltrans.
Notes: The first part of this ID is the Caltrans district in which the site resides. Contact

database manager for this number when first reporting site. This field is a
reference to Site Description information.

2.3. Event Start Date

Example: 4/25/1999
Definition: Date of arrival at sampling site.
Notes: Formatted as mm/dd/yyyy.

2.4. Event Start Time

Example: 15:10
Definition: Time of arrival at sampling site.
Notes: Formatted for 24-hour clock (hh:mm).

2.5. Rain Start Date

Example: 4/25/1999
Definition: Date precipitation event begins.
Notes: Formatted as mm/dd/yyyy.

2.6. Rain Start Time

Example: 14:24
Definition: Time precipitation event begins.
Notes: Formatted for 24-hour clock (hh:mm).

2.7. Rain End Date

Example: 4/26/1999
Definition: Date precipitation event ends.
Notes: Formatted as mm/dd/yyyy.

2.8. Rain End Time

Example: 1:34
Definition: Time precipitation event ends.
Notes: Formatted for 24-hour clock (hh:mm).
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2.9. Event Rain (in)

Example: 0.62
Definition: Total rain at site for event in decimal inches to two (2) decimal places. See
“Nearest Rain Gauge” in “Site Description” for source.

2.10. Max Intensity (in/hr)

Example: 0.14
Definition: Maximum hourly intensity of storm in decimal inches to two (2) decimal
places.

2.11. Antecedent Dry (days)

Example: 12.3

Definition: Days since end of last precipitation event in decimal days to one (1) decimal
place.

Notes: See “Definition of a Precipitation Event” in “General Instructions.”

2.12. Antecedent Rain (inches)

Example: 0.53

Definition: Total rain at site for antecedent precipitation event in decimal inches to two (2)
decimal places.

Notes: See “Definition of a Precipitation Event” in “General Instructions.”

2.13. Peak Capture

Example: Y
Definition: Indication of whether peak flow captured during event.
Notes: Standardized Entry.

Standard List
Y - Peak flow captured.
N - Peak flow not captured.

2.14. Runoff Start Date

Example: 4/25/1999
Definition: Date of first runoff.
Notes: Formatted as mm/dd/yyyy.

2.15. Runoff Start Time

Example: 14:24
Definition: Time of first runoff.
Notes: Formatted for 24-hour clock (hh:mm).

2.16. Runoff End Date

Example: 4/25/1999
Definition: Date of last runoff from this precipitation event.
Notes: Formatted as mm/dd/yyyy.
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2.17. Runoff End Time

Example: 14:24
Definition: Time of last runoff from this precipitation event.
Notes: Formatted for 24-hour clock (hh:mm).

2.18. Total Flow Volume (ft3)

Example: 3280
Definition: Total measured flow volume at sample site for this event. Reported as integer.

2.19. Peak Flow (cfs)

Example: 14.5
Definition: Estimated peak flow of runoff for this event to one (1) decimal place.

2.20. Estimated % Capture

Example: 71
Definition: Estimated percentage of total flow volume captured to two (2) significant
digits. Fill in only if estimate is based on actual runoff data.

2.21. Cumulative Precip (in)

Example: 12.22
Definition: Estimated cumulative precipitation at sampling site since beginning of water
year (October 1). Report to two (2) decimal places.

2.22. Collection by

Example: Juanita Merganser
Definition: Name of individual by whom samples collected.

2.23. Organization

Example: Quack & Quack Sampling
Definition: Name of organization by which sample collector employed.
2.24. Notes

Definition: Any notes or remarks about the event or event data.
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3. SITE DESCRIPTION

3.1. Monitoring Site ID

Example: 7-124
Definition: A unique identification number assigned to the monitoring site by Caltrans.
Notes: The first part of this ID is the Caltrans district in which the site resides. Contact

database manager for this number when first reporting site.

3.2. Site Name

Example: Brown Rd Detention Basin
Definition: Name of site.

3.3. Caltrans District

Example: 7
Definition: Caltrans district in which sampling site resides.

3.4. Hydrologic Sub-area

Example: 403.25

Definition: California Department of Water Resources (DWR) Hydrologic Unit sub-area in
which monitoring site resides.

Notes: Hydrologic sub-areas are typically identified in Basin Plans. They may also be

found by querying the Caltrans Water Quality Objective database at:
http://endeavor.des.ucdavis.edu/wqsid/wqodbase.htm

3.5. County
Example: Los Angeles
Definition: County in which sampling site resides.
3.6. RWQCB
Example: 4
Definition: Regional Water Quality Control Board (RWQCB) region in which sampling site

resides.
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3.7. Type of Site

Example:
Definition:
Notes:

Standard List

Hwy
Fwy

Fwy

Character of area tributary to this sampling location or BMP.
Standardized Entry. Enter name from standard list or notify database
manager.

- Highway
- Freeway

Maintenance - Maintenance facility

Bridge
Parking

- Bridge
- Parking lot (e.g. Park & Ride)

Construction - Construction site

BMP
Receiving

- Site designed for stormwater treatment
- Receiving water (described in “Receiving Water Type”)

3.8. Catchment Descriptor

Example:
Definition:
Notes:

Standard List
Landscape
Pavement

Landscape

Describes the tributary catchment area.

Standardized Entry. Enter name from standard list or notify database
manager.

- Landscaping
- Pavement only

Right-of-Way - Caltrans right-of-way (Landscape and pavement)

Watershed - Municipal or rural watershed
Other - Explain in Notes and contact database manager.
3.9. Land Use
Example: @]
Definition: Predominant land use of the tributary catchment area.

Notes:

Standard List

- O0OTM>»P—0=3

Standardized Entry. Enter name from standard list or notify database
manager.

- Residential

- Commercial

- Industrial

- Agriculture

- Forest

- Open

- Transportation Facility (e.g. bridge, roadway, etc.)

3.10. Catchment Area (acres)

Example:
Definition:

15
Total surface area draining to point of collection, reported to one (1) decimal
place.

3.11. Impervious Fraction

Example:
Definition:

0.6
Estimated fraction of the catchment area that is effectively impervious,
reported to one (1) decimal place.

CTSW-TM-98-048
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3.12. BMP Type
Example: Wet Pond
Definition: Describes the extent of characterization or type of BMP.
Notes: Standardized Entry. Enter name from standard list or notify database
manager. Leave blank if site is not a BMP.
Standard List
- Retention - Retention pond
Ditch - Ditch
Swale - Biofiltration Swale
EDB - Extended detention basin
Wet Pond - Wet detention pond
Dry Pond - Extended dry detention pond
Compost - Compost media filter
SF - Sand media filter
IB - Infiltration basin
IT - Infiltration trench
TCB - Trapping catch basin
Insert - Drain inlet insert
Strip - Biofiltration strip
Strip-Trench - Filtration strip and infiltration trench treatment train
OWS - Oil/water or debris separator
MCTT - Multi-chambered treatment train
CDs - Continuous deflector separator
Other - Explain in Notes and contact database manager.
3.13. Point of Collection
Example: Inlet
Definition: Describes the point of collection represented by this site.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
- Inlet - Inlet to BMP
Outlet - Outlet from BMP
Within - Somewhere within a BMP
Discharge - Discharge to receiving waters or conveyance system
Overland - Overland flow
Receive - Representative location(s) in receiving water stream or lake
3.14. Cut-Fill
Example: Cut
Definition: Identifies the roadway or facility as a cut or fill site.
Notes: Standardized Entry. Enter name from standard list or notify database
manager.
Standard List
Cut - sample from a cut area
Fill - sample from afill area
Grade - sample from grade area

CTSW-TM-98-048 Site Description
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3.15. Post Mile

Example: SR-10-24.3
Definition: Roadway number and post mile.
Notes: Include if site is a roadway. Format is: type-roadway number-post mile. Enter

“type” from standard list or notify database manager.
Standard List

I - Interstate
SR - State Route
CR - County Road
3.16. Latitude
Example: 38.24358
Definition: Latitude in decimal degrees to five (5) decimal points.
3.17. Longitude
Example: 121.32122
Definition: Longitude in decimal degrees to five (5)) decimal points.

3.18. Rain Record Source

Example: NOAA Etiwanda
Definition: Source of precipitation record used in estimates.
Notes: Report “onsite” if rain gauge is on site, the name of the nearest rain gauge, or

“other.” If “other,” explain in notes. Include record in separate worksheet (see
“Time Series” in this data section.

3.19. Receiving Water Type

Example: River

Definition: Type of receiving water sampled or into which site discharges.

Notes: Standardized Entry. Enter name from standard list or notify database
manager.

Standard List
Intermittent - Intermittent or seasonal stream or channel

Wetlands - Seasonal or perennial wetlands
River - Perennial freshwater river
Stream - Perennial freshwater stream

Lake - Freshwater lake or impoundment
Pond - Freshwater pond

Bay - Salt or brackish water bay
Estuary

Ocean

3.20. ADT (cars/day)

Example: 4590
Definition: Average daily traffic flow at, or near, monitoring site.

3.21. ADT Source

Example: Caltrans DOC# STMP-098-077
Definition: Source or reference for reported ADT value.
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3.22. Time Series

Example: Caltrans.xIs:BrownRd

Definition: The Excel worksheet in which time series data (flow, precip, etc.) collected for
this site is submitted.

Notes: All time series data collected should be submitted in a separate Excel

worksheet for this site. Site worksheets may be bound together in a single
workbook (optional). Format is “TheWorkbook:TheWorksheet.” Data should
be submitted in columns with date:time in the first column.

3.23. Site Description

Example: Oceanside with rolling hills.
Definition: Site observations and miscellaneous details.
3.24. Notes

Definition: Any notes or remarks about the site or site data.
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4. STANDARD CONSTITUENT NAMES

4.1. Metals (ug/L, typ.)

Al Pb
Sb Mg
As Hg
Be Ni
Cd Se
Cr Ag
Cr (111 Tl
Cr (V1) Zn
Cu Fe
4.2. Nutrients (mg/L, typ.)
NH3-N Ortho-P
NO2-N P
NO3-N TKN

4.3. Conventionals (mg/L, typ. unless noted)

Alkalinity as CaCO3
B

Ba

BOD

Ca

Chlorine Residual
Cl

COo3

COD

DO

EC (umhos/cm)

F

Hardness as CaCO3
HCO3

K

Mn

Na

pH (pH units)
Salinity

Silica

SO4

TDS
Temperature (°C)
TOC

TSS

Turbidity (NTU)
TVSS

4.4. Microbiological (MPN/100 mL, typ.)

Cryptosporidium
E-Coli

Fecal Coliform
Fecal Enterococci

Fecal Sterol
Fecal Strep
Giardia

Total Coliform

CTSW-TM-98-048
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45. VOCs (EPA 8260, 601, 602, 603; ug/L, typ.)

Acetone

Acrolein

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
4-Bromofluorobenzene
Bromoform

2-Butanone (Methyl ethyl ketone)
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
Dibromofluoromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethene
1,2-Trans-Dichloroethylene
1,2-Trans-Dichloroethylene

1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,3-Dichloropropylene
Ethanol

Ethylbenzene

2-Hexanone
Isopropylbenzene
Methanol

Methyl-t-butyl ether (MTBE)
Methyl Bromide

Methyl Chloride
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene (PCE)
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene (TCE)
Trichlorofluoromethane
Vinyl acetate

Vinyl Chloride

0-Xylene

m-Xylene

p-Xylene

Xylenes (total)
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4.6. SVOCs (EPA 8250/8270, 625; ug/L, typ.)

Acenaphthene
Acenaphthylene
Anthracene

Aniline

Benzidine
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(ghi)Perylene
Benzo(k)Fluoranthene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy)Methane
Bis(2-chloroethyl)Ether
Bis(2-chloroisopropyl)Ether
Bis(2-Ethylhexyl)Phthalate
4-Bromophenyl Phenyl Ether
Butylbenzyl Phthalate
Carbazole

4-Chloroaniline
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl Phenyl Ether
Chrysene
Dibenzo(a,h)Anthracene
Dibenzofuran

Di-n-Butyl Phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

3,3 Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol

Diethyl Phthalate

Dimethyl Phthalate
2,4-Dimethylphenol
Pentachlorophenol

2-Methyl- 4,6-Dinitrophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,d)Pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
3-Methylphenol (m-Cresol)
4-Methylphenol (p-Cresol)
3-Methyl 4-Chlorophenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitrosodi-n-Propylamine
N-Nitrosodiphenylamine
Phenol

Phenolics

Phenanthrene

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
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4.7. OC Pesticides (EPA 8080/8081; ug/L, typ.)

Aldrin 4,4-DDT

Arochlor 1016 4,4'-DDE

Arochlor 1221 4,4'-DDD
Arochlor 1232 Dieldrin

Arochlor 1242 alpha-Endosulfan
Arochlor 1248 beta-Endolsulfan
Arochlor 1254 Endosulfan Sulfate
Arochlor 1260 Endrin

alpha-BHC Endrin Aldehyde
beta-BHC Heptachlor
gamma-BHC Heptachlor Epoxide
delta-BHC Methoxychlor
Chlordane PCBs (total)
alpha-Chlordane Toxaphene

gamma-Chlordane

4.8. OP Pesticides (EPA 8140/8141; ug/L, typ.)

Azinphos methyl Methidathion

Bolstar (Sulprofos) Methyl trithion
Disyston Mevinphos
Chlorpyrifos Naled

Coumaphos Parathion, ethyl

Def Parathion, methyl
Demeton-O and S Phorate

Diazinon Phosalone

Dichlorvos Phosmet

Dimethoate Prometon
Diphenamid Prowl

Disulfoton Ronnel

Ethion Stirophos (Tetrachlorvinphos)
Ethoprop Simazine
Fensulfothion Tokuthion (Prothiofos)
Fenthion Trichloronate
Malathion Trifluralin

Merphos

4.9. Other Pesticides (EPA 8150; ug/L, typ.)

2,45-T Dicamba
2,4,5-TP (Silvex) Dichloroprop
2,4-D Dinoseb (DNBP)
2,4-DB MCPA
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Dalapon

MCPP

4.10. Misc. Other Pesticides (ug/L, typ.)

Bromacil

Cacodylic Acid

Chlorsulfuron, Sulfometuron-methyl
Diquat

Diuron

Fluozifop-p-butyl

Glyphosphate

4.11. Hydrocarbons (mg/L, typ.)

Isoxaben
Mefluidide
Oryzalin
Oxadiazon
Oxytlurfen
Trichlopyr

BTEX TPH (Gasoline)
Oil & Grease TPH (Heavy oil)
MTBE TPH (Motor oil)
TEPH TRPH
TPH (Diesel) TVPH
4.12. Other (mg/L, typ. unless noted)
Asbestos (fibers/L) DOC
Chlorophyll-a MBAS
Cyanide 2,3,7,8 Tetrachloro-dibenzo-p-dioxin (ug/L)
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5. RELEASE CHANGES

Changes in the Data-reporting Protocols since the 3/5/99 (first) release.

3.4. Hydrologic sub-area change date
Appended “Notes” that read: 3/26/99

Hydrologic sub-areas are typically identified in Basin Plans. They may also
be found by querying the Caltrans Water Quality Objective database at:
http://endeavor.des.ucdavis.edu/wqsid/wqodbase.htm

3.12. BMP Type

Changed the name "CBI" in the standard list to "Insert," and change its 3/14/99

definition from "Catch Basin Insert" to "Drain Inlet Insert."

Changed the name “MCIT” to “MCTT” in the standard list. 3/15/99
3.16. Latitude & 3.17. Longitude

Appended both definitions to read “...in decimal degrees to five (5) decimal 3/15/99

points.”
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Estimating Pollutant L oadings and BM P Efficiency

Background

This section provides a brief literature review and background information on constituent loading
calculation and estimation techniques which were used in selecting the appropriate methods for
analyzing data obtained from the BMP monitoring program. Severa documents outlining
constituent load estimation methods and/or related topics were reviewed. The techniques are
generally very similar, and a few representative documents will be briefly discussed here.
Summaries from afew key studies are also provided.

The EPA’s Nationwide Urban Runoff Program (1982) measured constituent concentrations at 85
sites for 200 storms throughout the United States, and the results were published in 1983. This
study is probably the most comprehensive study of its type available. The study began by testing
the assumed log-normal distribution of the data, which was determined to be valid. Site-specific
rainfall/runoff characteristics were found to be very important to the results. Federal Highway
Administration (FHWA) has outlined a procedure for estimating impacts to streams and lakes
receiving highway stormwater runoff in a three volume report entitled as, “Pollutant Loadings
and Impacts from Highway Stormwater Runoff” (1990). Volume I1I of the report, entitled as
“Analytical Investigation and Research Report”, tested the validity of the lognormal distribution,
which is then used in presenting the methodology used in data analysis. Results indicated that
when an underlying population has a lognormal distribution, the mean and variance of the
population should be obtained by computing the mean and standard deviation of the logarithmic
transforms of the data.

Volume | of the FHWA 1990 report, entitled as “Design Procedure’, provides worksheets to
calculate runoff and constituent loading parameters from inputs such as drainage area, rainfall
data, streamflow, Event Mean Concentration (EMC), and soluble fractions (defined as soluble
fraction of each measured constituent). One worksheet is provided to calculate runoff from the
site characteristics, and another is given to calculate constituent mass load in pounds per year
from highway runoff characteristics. The annual mass load is computed according to the
following equation:
AML =EMC* MVR* N * 0.00006245

where: AML isthe annual massload in pounds per year,
EMC isthe event mean concentration in mg/L,
MVR is the mean volume of runoff from a storm event at the specified site in
cubic feet,
N is the average number of storms per year,
0.00006425 is a conversion factor to convert results to annual mass in pounds per
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year,

The Flint Creek Watershed Project (1995) was initiated by the Morgan County Soil and Water
Conservation District to improve and protect the water quality of Flint Creek, located in
Northwestern Alabama. To determine the best approach, annual constituent loadings were
estimated for Total Suspended Solids, BOD5, Total Kjedahl Nitrogen, Phosphorous, and
Nitrogen for land uses including, industrial and commercial, residential, cropland, pasture, and
grazing type uses. For industrial and commercial land uses, the following equation was used to
estimate annual constituent loads:

M=R*K*A*C*0.227
where: Constituent Loading (Ibs/yr)

Rainfal (in/yr)

Runoff Coefficient

Drainage Area (acres)

Pollutant Concentration in Runoff (mg/L)
227 = Unit Conversion Factor

M
R
K
A
C
0.

The Santa Monica Bay Restoration Project included annual estimates of constituent loading to
Santa Monica Bay from stormwater runoff. The constituent loadings were tabulated for various
land uses, including residential, commercial, industrial, and open spaces. Water quality
measurements were taken at 22 selected locations. Pollutant loads were obtained by multiplying
the stormwater flow rate by a constituent concentration. The runoff is affected by land use, so
the following load estimating model was used to account for variation in land use:

Load=SM,* X,
where: M is concentration of constituents for land use a, and X is runoff from land use a

Finally, in review of the “1996-1997 Caltrans Detention Basin Monitoring Plan”, NRDC outlined
a loading estimation method which is very similar to the FHWA method discussed above and
recommended to arrange the loading calculations on one or more computerized spreadsheets for
convenience (November 12, 1996 Memorandum from Richard Horner to Ed Dammel and Bob
Smith). The recommended method can be used to estimate wet season and annual loading given
calculated event loadings. If possible, NRDC suggested to obtain continuously recorded local
flow data and a series of representative local EMC readings. Assuming log-normal distribution
of EMCs, the mean of the EMCs can be calculated using an applicable statistical relationship. In
addition to the constituent load estimations, NRDC recommended that BMP efficiencies be
evaluated from a comparison of effluent and influent loadings (over a period of time) from the
following relationship:
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Efficiency (%) = [(Loading in - Loading out)/Loading in] x 100

M ethodology

The recommended methodology for estimating effluent and influent constituent loadings for the
subject detention basins was obtained from FHWA report Pollutant Loadings and Impacts from
Highway Stormwater Runoff. This method is very similar to the NRDC recommended procedure
discussed above. Caltrans and NRDC acknowledge the limitations of the procedure when it is
applied to small data sets. Statistical analysis will be performed for each year of the program and
for the overall monitoring period of two years. Other numerical techniques will be employed as
needed to make the most effective use of the data set.

Estimating Pollutant Loading

The following is a step-by-step guide in estimating constituent loadings using the FHWA
method:

1. Collect stormwater runoff samples from representative storms.

2. Anayze water samplesfor desired water quality parameters and obtain EMCs.

3. Tabulate EMCs.

4. Measure runoff volume per storm. If problems occur with obtaining flow data, multiply
runoff coefficient (unitless) by watershed area (in acres) and rainfall depth per storm (in

inches) to obtain runoff volume (acre-in).

5. Convert runoff volume from acre-in to liters using the conversion factor: acre-in = 102,790
liters.

For single event constituent loading calculation, perform Steps 6a and 7a, otherwise skip to Step
6b:

6a. Multiply EMCs (in ng/l or mg/l) from Step 2 by runoff volume (in liters) from Step 5 to
obtain constituent load in g or mg.

Ta Convert constituent load from ng or mg to pounds (Ibs) using the conversion factors: 1
mg  =0.00220 Ibsand 1 g = 0.00000220 Ib.

For average wet season loading estimations, perform Steps 6b and 7b:

6b.  Takenatural log of EMCsfrom Step 2.
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7b.  Compute mean () and variance (s°) of natural logs obtained from Step 6b from the
following equations:

a x
m=—
n
o o 2
(na X7 - (a x) )
P =
n(n- 1)
where: x isthe natural log of EMCs.

SX represents the summation of data points (X).
n is the number of data points (X).

8. Compute expected value a (al'so known as mean of the EMC) using the following formula:

a= e =2

9. Compute upper and lower confidence limits X, and x,, from m s, and standardized normal
deviate, z, using the equation:

X=e (m+/-z5)

The value of z corresponds to a given probability of exceedence, which can be converted to a
confidence level. For a confidence level of 90%, for example, the z value corresponding to
0.90is1.28. Vauesfor z can be obtained from a standard normal distribution table.

10. Compute runoff volume per wet season by multiplying runoff coefficient (unitless) by
watershed area (in acres) and rainfall depth per wet season (in inches) to obtain runoff
volume (acre-in), and converting to liters by using the conversion factor from step 5 above.

11. To obtain expected constituent load in the wet-season, multiply expected value (mean of the
EMC) from Step 8 by the runoff volume obtained from Step 10. Convert to pounds (Ibs)
using the conversion factor provided in Step 7a.

12. To obtain the 90% confidence limits for expected constituent loadings in the wet-season,
repeat Step 11, substituting the confidence limits from Step 9 for the expected value.
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Computing BM P Efficiency

As mentioned previously, BMP (detention basin and CSF) efficiencies may be evaluated by
comparing effluent and influent loadings over the entire wet season from the following equation:

Efficiency (%) = [(Loading in - Loading out)/Loading in] x 100

For the detention basins, since the residence times are expected to be fairly long (longer than a
typical event duration), cumulative loadings over a series of events should be used in estimating
BMP efficiency. When using a multiple events for basin efficiency calculations, it is necessary
to have a complete loading record or representative loadings. Since the CSF residence times are
expected to be fairly short and the CSFs should be operating under steady state conditions, the
EMC (or the mean EMC for a series of events) can be substituted for loading in the efficiency
equation above.
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